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miE^ 2000-3037092 



1 1 — 22467 



mm^] mmm 

o 

(a) f^m : D-y;i/tf h-;i/S:L- v;i/3K-::^lc^g|f S^Rffr^M^-r-S 

(b) : ^ 5 4 k D a 

(c) tiS^ : N AD (P) + ^8c#tt 

(d) y>n/if h-;K •7>::ih-;K r ^if h-;i/^#Me^ic^>fb 

3® 1 fB«® y ;i/ If h - t K a ^-r^ - -^^ 

, l^-o^-e^^r^^ii^sy^n/trh-;!/-?^!! Kn>^:^--fe'„ 

y ;i/ h - n K n >f -^ - if „ 

(b) jiia(a) (^r^ y^@^^J^c^v^T, i%h<itmm<Dr^ jmtf"^^^. a 

;i/ 5: L - y - X ic^gl-r <s jS^S 5: s S e © 

[W*^6] »*3Sl~5(Z)v^•rtl*^cfB«(Dy;I/lf Fn>?f-t- 

[«^^7] £(T®(a) ^;t«(b) ® D N AT'feSIt^]^ 6 iB«® D N A 

o 

(a) gB^rj^ie^J#-i-2 lC5^StlSiaSSB^Jtfi&S##5 3 7-1991 7?^$ 
*l iSaiE^J*^ e> S D N A 



1 



aiSE# 2000-3037092 



1 1—224679 



N A 

Sie^j*^e>i&sDNA 

(b) ±ia(a) ®i^aS^^J^C33V^T, 1 =b b < SSI. #A 

[«#^1 2] lt^:56~9©V^-rtlA^^CiH«^DDNA$:-^tfMSI;t'<^' 

iW^^l 3] M^^^e — g ©V^•rtl75)>^CfB«(Z)DNAS:^t^^3^/<^^5^ 

o 

[M^^l 5] 3^fclil 4fH«©#g3^^^'^-Ta^«fflllS$:?l^ 



2 



ailEE#2 0 0 0-3 0 



J. 



11 — 22467 




$ -& -5 ^ L - y ^ ® ^5t:&^o 

ti:fe#±MS:^%*T'^«L, #^tiS^«%*:tli-^®^a.aifelc^:^]Sl 9 
SH«®^^ICJ; »;^^tiSL-y;i/;K-:;?.$:^M$-&SXgS:-^tf2->?r h-L 

[M:t^2 2 3 »^^2 0 ifctt2 lfa«®^^{Ci:»;^ie,tl'5 b 

[0 0 0 1] 

;i/7='fc: Fn>!f-^--ei:ttD-y;i/i^h-;v$:^'ffcbTL -y;i//K->^.lc^^-rs 
=1 - K-r -Sjft^^. M v^ fe»tS^^#lc <k s L - y >^ <k 2 



aj|E# 2000-3037092 



1 1-224679 



[0 0 0 2] 

^ti^^tii^B. D - V ;i/ If h - & L - V x C^g|-r X^ic <fc 

[0 0 0 3] 

^;^^StlTV^S. L- V;b7}f->^ 5=^11 Ka>!f-^-"^ (S DH) i3J:tr^L-V;b 
jKy>5^li Kn>^:h--e (SNDH) lC<kS 2mPg<^M69^fbSJS^Sft LT 
L-y;i//K-X$: 2 KLG AlC^^-r€>S$^%*^^^tlTliV^'&*^ V>-rtlt;2 

[0 0 04] 

mmmiZ <koT2KLGA $:«e5fli: y t;^^<k < LT, S 

■rsr i:ic<j: »; D-y;i/if h-;i/A>^ 2 KLGA$:^^1-Sz:^:*^"e^effi«l;l 
[0 0 0 5] 

Zltl*TlCVN<oA^®^f >r:;^<DSLDH7b^#^$tlTV^S [Agric. Biol. Che 
a., 46(1), 135-141 (1982); Biokhimiia, 43(6), 1067-1078 (1978) ; J. Biol. 
Chem., 224, 323 (1957); J. Biol. Chen., 226, 301 (1957); J. Bacterid., 

71, 737 (1956) ] , *^^#e>li*rT'tc, ^fjvzij Ai; ^ - - y^-^-y d^yp. ( 

Gluconobacter oxydans ) IZM't^M^f)^^. MM'&M"e:^/J> 2 OCDIJ- ^''^L- >y 
h*^e>5&»;, 3 btC5^ n-Ac#3jf i;^y5=- Fi:^-^LTf^fl3-r-5 S LDH 
K•t-&»e^•S:#ltbT^^S (#M¥9 - 2 8 5 2 8 0#) „ 
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ailE# 2000-3037092 



#^ 11—22467 



[0 0 0 6] 

V ^i/tf b - ;i/ A^ ^ L - y ;i/3j?- X ^ 2 K L G A ^^-t S 3 

^^#?®^«IC J; S L D H ©^Tt^^MlJf tern S L D H « V^ fc^^^ 

tc J: s L - V ;i/ jjf - ^ (Z)$g3^^^ H^t-r -5 :i T ^ -5 o 

[000 7] 

[^s ^ <!i^-r ^ ©#©] 

UM. ^DNA^i:*:^^#^;b^J[^^tff^c#ilb7tS LDH»^d^i:li^<M:&S> 

5: ^ tf#§3^^ ^ ^ - $ e> \zmm.mm u> Wi^mm^W(D^mm $: « x d 

[0 0 0 8] 

(1) TiHc^)M#:«f'l4K^S:^-r<5SLDHo 



5 



m$E# 2 0 0 0-3 0 



1 1 — 224679 



(b) : 5 4 k D a 

(c) ^i^^ : NAD (P) + fife^-ffi 

(d) ^M#Mtt: y;i/tf '^y=.h-)V. r^\^h-jv^!^mmizm^t 

(2) • ;t=¥i/^>XG 6 2 4^ffi3RT'^S_hlH ( 1 ) (DSL 
DH„ 

(3) ±fB (2) ga«©S LDHi:i9-^F-5i'f[:_h, l^-^M^^Sr^^xilt-^ S L 
DHo 

(4) i7'jvzi J ^-mizm-t^mmmmx^:^^±m o) ib^osldh^ 

(5) J^T®(a) t.r=.itih) ©gia^T-^-S) S LDHo 

(b) ±fB(a) ym@^^J^C^^^T, 1 =fob<t«M<?)T^ S 

il, #A, 'f^*n=fe;b< l»Klf$4xfcT^ y^BH^J*vp,^:y, jaoD-y;i/tf h- 
;i/ L - V X C^Sli- -5 M/S ftll^-r -5 ® fi K 

(6) ±m (1) ~ (5) ®V^-r;n*^©S LDH$:zi- K-^SDN A„ 

(7) aT<35(a) ^TtliCb) OD D N A T' S _h|B (6) ®DNA. 

(a) fB^0^SB^JII#2}C:g^$nSJt^*@H3?'J*ifea#-^5 3 7—199 1 T:^^ 

NA 

(8) if)vzijA^^-mizm-t^mmm^v:&^±m (6) ^fci* (7) <dd 

N Ac 

( 9 ) mn^imn^^ 2 ic^$ti-5J&s@E3«jcf 537-1991 t-^s 

tlSi^SiB^J}6^?>^<5>DNA33J:U^-?-(Z)SP^DNAi:7N-r:/y ^>rXb#SDN 

(10) ±|B(9) (^St'S^tC j:oT3- KStl, S L D HJI^e^r^fTS 
(1 1) J£iLT®(a) *feli(b) (^)DNA*^e>:&sy□^-^$f-»'e^„ 
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ajil# 2000-3037092 



1 1 — 22467 



(b) ±SB(a) ®ifeSBB3^J^CfeV^T, 1 % b < gm> #A 

(12) J:gH (6) ~ (9) <D^^TM^(DDNA^^t$mm±^^^-o 
(1 3) Jifa (6) — (9) (DV>-rtl*^®DNAS:-^tf|§3^^^^-, 

(14) SDH$:ZI- F-r^DNAfei:tJf/*fcliSNDH$:3- F-rSDN A 

(15) _hffi (1 3)^}tii (14) (Dmm^^ ^-x-mmmm^mMmmvx 
5) (Drnmrnmi^. 

(17) ^?^K^m^#D-y;Hf h-;i/S: 2KLGA«|git-^|g;d$:^"t-& 

=b®-efesj:ffi (1 5)^fett (16) (Dmm^mi^. 

(18) _fcse (1 3) (D^m^^ ^ -xmmmm^titcm^mm^mm^xmm 
V. m^ti^mmmi)^^±m (d ~ (5) ts^xj^ (1 o) c?)v^-rti*^cz)SLD 

(19) ±m (13) ©^3^/<^^-T'?]^KeSl$tlfc^^«IIflS$:^«it*iT'^# 
(2 0) SDH$:3 - K-tSDN AJ3 j;yfSNDH$:a - K^T D N A 

>®^a%fc_fcia v( 1 9 ) (D:&mzj: y #e>tis l - y ^ $:^M^-ti:-5x 

a Sr-g-t/ 2 K L G A (Z)^7t;^«S„ 

(2 1) jiie (1 7) 0mmmmi^^mm^xmmv. m^n^mmm^r^it^ 

©^S^tCD - y ;i/tf h -;i/$:g^M$i±-SX5gS:-^tf 2 K L G A®Sg5g:&^„ 
(2 2) J:ga (2 0) tt=.lt (2 1) ®:&?SlCj:»J#P>tl'5 2KLGA$:. L- 
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aitiE# 2000-3037092 



1 1—224679 

[0 0 0 9] 
[0010] 

i/^>XG6 24**(FERM BP-4415; Hl^ffi®^g§WO 9 5/2 3 
I*, 2|s:^^<Z)S LDHli, G. :r^>>^r>XG 6 2 4*fefi5l5(Z)S LDHi:4>^5i 

mmt: i.xmm^x^r=.t^mmizmw\^n^ s ldhs:v^v\ 3ti6«DN a 
mn±. 'mm^j^^m^^unvx\i^^o 3tie>(Z)SLDH«. ^f*b<tt. g. 

yt^iy^>::^G 6 2 4m^^(DShDHil. DN Ai^3«I^C33V^T 6 0 %J^±, « 
e>tc. @B^J^iE^J##2lC:^^4x-&DNAgB^J$:=bi:lc, ji^;S:^^-f V- $:M 



2000-3037092 




11—22467 



[0 0 1 1 ] 

< »t<|i $ T ^ >^ ^BB3^J e> M a KT' -5 o 
[0 0 12] 

S LDHti, (1) fright- -5*{BJiS*^liiffl^cZ)^«%S:M3|SFi: 

S 3 i: icj; o Tm#-r -5 ^ A^T?^ So 

[0013] 

S L D Hgl^SHJaa*^ ^ CD S L D H(Z)#M5»i?l±, Mj^liJgAT® i: ^ IC L 

m^-r^m^ (;*:fgre(Z)s ldh^nad (p) ^fe#i4-^$>szih*^e>, m 

#L/, 1 0, 0 0 0—4 0, 0 0 0 r pmgS"e5g.l>LT_h?t (nr^li®^) 

(PAGE) , SDS-PAGE^^^^M^^^rfUM-rS^^, 
[0 0 14] 
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ffill# 2000-3037092 



11—2 24679 



^mh. m^n^Tt^V ^Zf^ \^^m^^£n^^^yxn& (renaturation) 
[0 0 15] 

•r -5 ^SESE^iJ S: ^ D N A #JD -r S =b © -e ^ „ 

[0 0 16] 

^^^-fed^^^D-n^^'ii, its, &.r<D:^miz^ijnt>ti^„ mM 
m^mmmm^-^UT'r'-'exm^^mhxm^n^:^^ ii^zf^ k®t^ / ^ 

gH3«J$:l^=illCa:Fv>^lcj: y^^fSo tifeS^J^T ^ 7 ^iB^^JlcMJifri- 

a>^lCi:oTm^^$:3- K-T-S D N A n ^-TSo 
[0 0 17] 

»;iiS?^4xfecDNA*fctt>?f y ^ -;^DNA^>r >^^U-*^b. ^-fl^X^^ U - 
^>^lCi: »J^^^S:=r- K-f -5 D N A 5: n -J^-r-S 3 i: %T-^ So 
[0 0 18] 



1 0 



2000-3037092 



1 1 — 22467 



x:^^ v~—y^'-t^zit.i}'^x^^a SLDHti, d- v;i/tr L-y;v 
^-y(.izmWi-t^(DX. :£^-rsL-y;i/#-::^$:^ffit-S3^ic<fcU s ldh 

[0 0 19] 
[0020] 

mKD-^j?v\^h-)i^t:^timi^mmizmmi^xmm-t^. mmmy^. mm± 

m^mUhX. m^lt. Ul/JVlyy-^m^flS' CCoheni J. Biol. Chem. , 201, 
71, 1953) . Ul/)Vi/y-m-.WKm.-^mKJd; (Kulka, Biochem. J., 63 , 542, 
1956 ) (D^Z)^J^^ h^^y-7.<D^^Rf^^m^^XSl.r>Hf^m^m-t^i7U 

[0 0 2 1] 



ffiiE# 2000-3037092 



1 1—224679 

CD y ;i/ /}< - X ^ ^ ffl f s r J; lit ^ $ ti -5 c 

[0 0 2 2] 

K^'n-^ODNA^f hits 5 — 4 5kb t^^^lC:^^ Vx(Z)T% 

m-t&(DT^. ziy^^ K'<iJ7t5f-<J: *J*;/jN$:&=BI>5ra):S^®DNA$:i^n-r^>^ 
•e^.5o 2|s:|g^lCfeVATli. Mx-li. ^ l 0 — 2 0 k b © D N A>r h 

nvm^iy^u^ K'^^'^-jbW* b<^M^tis. s L D H?sffiS:>t-rei/^ 

n ^ K ^ a - > ti_h^® ;&^ic i: y ^^-r -5 z: i: ^ -5 o 
[0 0 2 3] 

'^^mzmmm&.i)^^^ b ^ v> 3 i: fj^M^-o t=.mmmm iim^^r dna^ 

3 > s s r ^ j: y ^? e> z: t -e ^ e „ 

[00 24] 

±m(Dy^h^'TV-ilii%UZ. :*:^re<^>S LDHSrn- K-r-SDNAli, PC 

SMfla*:tliMJSffi*©^r'y ^-/^^DNA^itlicDNA (=bb<ttmRNA) 

K^jtJ^r-^^-f-x'-i: bTffiv^T, S^lct^^oT P C R ^ff e) :r i: ic 
J:y, S LDH(^)3- KM^^$:-^t^DNA»T>^$:itlpi•r'£>r i:*^T'^&„ r©<l: 

A@B3^JICS-:5V^T, ^@3^Jtf'*^«## 5 3 7-19 9n?a^$tiSi^«SH^JS:-^ 



1 2 
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ijf 5}i 1 1—22467 



[0 0 2 5] 

-n>i^*Cfcv>Tli. :^^lzm(D::^h^^P-iihX. S LDHtSS^^-T^M 

JIS^fcttjffl^*5!5®>!f 7 ^ ^y^DNA^itiicDNA b < limRN A) S:^ 

[0 0 2 6] 



a55E# 2000-3037092 



4f 1 1 — 224679 

[0 0 2 7] 

:*:#6^cZ)S LDH$:n- F-reDN Att, ^?*L<li. iB^iJ^Se^J## 1 ICa^ 

@H3«J*^ e) 5& S M a RA^ D - y tr h - ;i/ 5: L - y :^ tc^m-r ^ iRfS 
L/=^€>) ^3- K1--5DNA-e^-5o $ e>lC^f * L/<li, 2|s:|g^(Z) S L D H S: n 
- F-r-6DNA«, gH3^J^iH^!l#-^2lC3^$tl&i^aSe^JttiJ^«##5 3 7-1 
9 9 l'e^$tlSJ^*gB^!j7b^ej|IK«FlC^-5DNAT'&S„ ZIZIT', r||jKWlC 
j&SDNAj ^#^i^»@e3?iI:(b^^^-£>DNAlcAnx.T, ^^^iSSBE^lI*^ 

E.o^#^i&«gH3^j*^^>^sDNA*'Jzi- K-r-ssaMiiim^cDa^b^e^rtt 
-r:/u ^r>rxL#s^#S:v^^. 7.h^)yVx.iyi/-\%. 7\>f >^y ^i*>f xMfS^ 

[0 0 2 8] 

Srj(D2[5:5g^®DNAli, @iJ^J^SB3«J#-^2lc^^tiSi&«SB^Jttiife«# 
-^5 3 7-1 9 9 1 T'a^^n-5i^a@B^JJ3i:0^®g|S^^DNAi:/N>r:/'; ^>rX 

S:t;^-^-rSo bfc*^oT> Milte^lC J; oTn- F^tlS S L D HtSi^^r^tf 
[0 0 29] 

:2|s:|e^®DNAli, ±|B© J: e> IC L T >^ 7 ^ ^ DN A*^e)#e>tlSDN A;^ 
l:f"T?3&<, mRNA*^e>^e>n-5 cDNAT'feoTti, V^JM^J*S2?a#-^ 
2lC^$tlSi&SSai?'J4'mS##5 3 7-199 1 T'^S tlS*fe^SB^JS:SlC b 



miiE# 2000-3037092 



1 



#511 11—22467 

[0 0 3 0] 

±m,(D^oKSLDHm^^^^mt lx^j ^ ^y^DNA)^)^e>#e>tl;t, s l 
mm^n^us^^ 1 — 5 3 6 7?^$ ti^i^ssBM, ^r^itrnM^mmzm^x. 
x$>^. r^-e r«s^i^j iibTi*, mm mx.iti<mm. ^^m. ^/^l-k^ 

[0 0 3 1] 

:^^mii.^t:^. *#§^(Z)S LDHSrzr- Ff^ DN A ^■^tfMSI;^'^^ ^ - S: 

\:^/; ^-js^xj^-y-r-z^K^ ^i-mti^^'^-^n^. mmmm^^^^-it. m 

. S L D H S: 13- K-t S D N A $:jg^;&f!lK^||^f|Sfe^ftJM LT^fA-T S ZLHiZ 
[0 0 3 2] 

*is^^7^-i:LT«, mm^^n/^r=.itmmmm<D^mm^mm\^xmii^i^ 
3&VA*^, mummi^mm<Dt:itb<Dmn^-:ti-m^^^^^iz'^mvx\>^^^t 



2000-3037092 



1 1—224679 

[0 0 3 3] 

J:tJfShine-Dalgarno (SD) Um'^^^tX.^o mXlt. a±*^:^J^e®^'^lCli 
, :/n^-^Jf-MJ^^l>T t r p:/D^-^-, lac;;^D^-^-, recA 
^D^-^-, lpp>''D^-^-, t a c >^n^-^-^*^, 

:^®(Z)#-^icii, ya^-^-MJUciibT s PO 1 ::/n^-^-, spo2:/d 

p e n P>^a^-^-^3?)^Plf bXtt 

T^iJi^ATG*^MV^^tl-57!)^, «-^lC J: o T G T G ^r-^M^-'S r ^1 So 
^Jhn LTliSMOTGA, TAAfeitXT AG3b^MV^^tl€>. 

[0 0 3 4] 

^IcIg^CDS LDH$:n- F-T-S DN A*'5^^^$:M^t-<5^JiS*fcliMMft5l5 

-(Z)Ji^^SIsfeic^DNA$:#A-r-5ri:icj:oTM^i-sz:i:*^i?^So Mv^ 

puc^^i^^?-^, fe'5v^«^^^maa5l^®pUB 1 1 0, ptp 

5, p C 1 9 4^*^M^$tlS = 
[0 0 3 5] 

:*:|§^g©S LDH$:3- K-tS DN A $:-^tf|63^^^ ^ JffiSI;^ S L D H 



1 6 



aiSE^^ 2000-3037092 



11 — 22467 



S LDHn— 7^>r >^^*@H^Jli. *5f5(Z) S L D HT ^ / ^@B^J©5Ks^C S L D H® 
^^^iZ. 7pC5fe©S LDHh-t"^ >yBB3^JcD*^{C^#^T^ y^SH^J$:3- 
<Z)T$ y'^SB^Ji: LTli. ^M>r I/- hfc®«L#ST^ y ^623^11. 
^8F^ L/< l±HX5^5^'>7b^ej^-5BB^J*^#tf e)tiSc 3® J: ^ «c@B3?>J« S L D H® 

, zin$:— :&®:/^>r x'-i: LTMvv SLDH DN A$:^Mi: UTPCR^ 
e) z: J; »; mm-t^ 3 jb'^T' ^ s„ h b e> tiS/ffiSI;^ s L D H li, 

[0 0 3 6] 

^fc, ^fc^^OS LDHSrn- K-r'2)DNA$:-^tf|63S'^^^-*^v 2KLG 

fci±sNDH$:n - K'r€>DNA$:, m^mm\Hx^mvn^j^mx^m-t^^ 

^_^^v^-g>:li:=b"e^s. s ldh$:3- KfSDN a, sdhSth- 

F-rSDN Afe<fct5SNDHS:=i- Kf -SDN Ali, ^n^nm<DzfU=^-^- 

® M WT ^ > 7^ A iCggg b T % J: V 
[0 0 3 7] 

mitmm-t^mmx^i^ ^ -izm^i^. mMt^^-^nn^^<DX':^nitmzm& 



1 7 



ai|I#.2 000-3037092 



4t¥ 11—224679 



mzizmm (Mx.ifDH5a, hbioi^) , ^^m. iy=L-\^=t±7.m 

[0 0 3 8] 

-So ?i^*^:^J^a^ttm«^®«ffM®^-^lCli, Cohen e>®*^[Proc. 

Natl. Acad. Sci. USA, 69: 2110 (1972)] , -^U h^^"^ :^h^[}iol. Gen. Gen 

et., 168: 111 (1979)] , 3 > tf [J. Mol. Biol., 56: 209 (1971)] s 

ml/ b n 3j< 1/ - 3 If e> tl S o 

[0 0 3 9] 

m^^^- x^mMmm ^ nt^m^mmx' ^ s „ mmmm^^i^t/^ d - v ;v tf h - ;i/ 

*^ 2 K L G A ^rtSrSfl^lilLT f^ig $ tl ^ m-^, ^^MJBS ith- y 

^^^*>:;^T- 1 0 0 (PERM B P-4 4 1 5 ; Hl^m^^^WO 9 5/2 

3 2 2 o#^#) ^*^Pife>tvs„ *7t, AJimizi^m^nr^^(D^ofjtmmt: 
i7^-mmm. r-^h^^ ^-mmm^iimif^ti^o M^^^izit. e. coh jm 

109-PUC19SD5 (Hl^mM^^WO 94/20609 -^^#) , ifJVZl J 9 - 
' yir^t/^yTs NB6939-PSDH- tuf Bl , ^ )\/ZlJ A^ ^ - - 7. NB6939- 

pSDH-trp6 , n J A^ ^ - ' Tt^i/^yT. NB6939-PSDH-PL1 , ^)\/ nj A^ ^ 
- ' y^^i/^yy^ NB6939-pSDH-tac8 {}^k±. Hl^mi^^OTO 9 5/2 3 2 2 



1 8 



2000-3037092 



#5p 1 1 — 22467 



[0 0 4 0] 

S DH$:3- K'r-5DNAi3J:t>V^^«SNDH$:3- K-T-SDNA^: 

A*fcliSNDH5:3- K-r<5 DN A®V^•r4^*^— ^ 5:^ < ^^DNA?: 
[0 0 4 1] 

*^^©ffi^;iS LDH«, ±fa(DS LDH$:n- Kf S D N A ^r^^t/^g^^ 
[0 0 4 2] 

mr.ijV^M.. i^'fbv^^sy'i^A, , tf/jr 

if^5>Bi ) , m^mn mx\t. yyiftyvy, ij-^-^^ 

[0 0 4 3] 

?^^^m#^<30^«tt, 3iSpH5. 5~8. 5. ^fMlClipH 6~8«)^#T 
. jSSI 8~4 OTC, 0~3 S-CTS—l 5 0 ^^T4Tt)tl-5o 

[0 0 4 4] 
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[0 0 4 5] 

ry^-'T^-^u'7V^=^y>(-', imac) ic<j:u. fflMo^^icsw^f 

[0 0 4 6] 
[0 0 4 7] 

A(Dig5t^^^*l^-tSo t-JS;*)-^, L-y;i/3K-7>S:2 KLGAtC^mb^^ 



2 0 
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[0048] 

:^mm<Dm<D2KLGA(DmTt:^^it, ±fB® S LDH^n - K-T-SDNAS: 
-^t/^^g^^^^-T-J^Mism^tlfc, L-y;i//K-X$:2KLGAtC^mL/#€> 

H ^ J; s N D HmjSEi!)mm^mm<Dm{^i^m^K:^^-t^m^ic \t^<omi*^m 

mmicD-y/wtf h-;i/$:ggM$-&^:ii:Jcj: y, 2 K LG A$:^m$-ti:S„ :^ 
#ifef c D - y ;b tf h - ;i/ ^mm 3 :3?gSic d - y ;i/ h - ;i/ s ^ 

[0 0 4 9] 

:^^m(D L - y ;i//K->?>C3[)^jt:&^fe 2 K L G A(Z)^)t^^^Cfe V^TfflV^ 
[0 0 5 0] 

^ife:, ®^ftimMtcD-y;vhrh-;i/^>t«L-y;i/3j<-:^S:^M$-^s©-^ 

[0 0 5 1] 

J:-3icbT^]^$ti:tL-y;i//j<-x*3tli2 KLGAii, (D- 

[0 0 5 2] 



2 1 



mSE^ 2000-3037092 



ijt^ 1 1—224679 



[0 0 5 3] 
[0 0 5 4] 

(1) mi^i^BNAomm 

G. >r:J|rS/^>>^G 6241* (PERM BP-4415; WO 9 5/2 3 2 
2 0^^#) (3D2/>^;i/=in^-§:2. 5%V>nh-;i/, 0. 3%:J<u^yh 
>feJ:t;fO. 5%^»n:^X*^e>:&S^* (pH6. 0) T 3 7 1:, 4 8 ^r^^ 
«Lfco 5:3^^0 (6, OOOrpm, 1 0 ^H) J: U S«?)T. MM:?K 1 m 

nzmmvr^. mmm-k ST Emmm [2 o%x^n-::^. - 5 omM xr i s 

-HGl (pH8. 0) - 1 mM EDTA] ImlX^^L. Uy5^-A2ni 

s-^MXr^^. 3 7x:x3 o^^mn\^t=.o rtiic 

n>f;i/-9-;i/3e/l/- h - 1 0 OmM EDTA (pHS. 5) ] 2. 5 mi nzf 
n^-r-^-ifK (Ji^tg^l 0 0 A g/m 1) SriU;^, 5 0 *CT' 2 ^^iS[ttb^o 
zmiC-fei/'^A^ n^>r F5. 5 gfe<J:tX5 mg/m 1 3i^t;^^jUzfU ^ KO. 
3nilS:ia;t> 2 0*C, 5 0, 0 0 0 r p m-e 1 6 ^r^®^vi>b:tc ^fefi{sDN 
A$:■^t^g|S:$^$:#ltb, TEi^®?K [10 mM Tris-HCl (pHS. 0 
) -ImM EDTA] 3 0 m 1 T'^«? b 7^^, 5L(^lmM EDTA-e2lHl 

XSm^ffcWht^^. x^>^-;i/ifcMlCJ:»J5ft^L^o 3tl$:TE^«?g[l 0ml 
T'^«?L. 1 8 0 M g/ml (D^fe^*DNA^IS$:^i^o 
[0 0 5 5] 

(2) \^^>(-:f'^V -(DilFm 



2 2 
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±mMDHl X P c o s 6 EMB L (ATCC 3 7 5 7 1 ; ft:S:7T-V - 

g/ml;f7:^v>rS/>-^WLB^:% [l%7Ky^:^h>, 0. 
, l%m'ffc:^hU ^7i^ (pH7. 4)] 3ml ctiT-S 71C. le^F^^^Lfe^ 
, -e®0. 5 ml 5 0 /i g/m 1 5!j-^V-f i/>-^?tL B^:te5 0 m 1 ^A4xfc 
5 0 OmL^=#>'9>^=llC^eSb^o 3 TCX'Smm^mVt^^. (6, 

0 0 0 r pm, 1 0:$3^^) iZ^^jmML. QIAGEN Plasnid Midi Kit (QIAGENtt 
) -e3>^^Kpcos6 EMB L$:5^igb:to pcos 6EMBL25/tgS:5 
OUCDB amH I T3 7'C, Zl^mmit^. OQ^ >^ -;i/tfcMlC<!; U^BiiLfe. 3 
n%:SU<DB^^y^hm^^r)Vi3Vyyt::^-7r^-if (CIAP) -^3710, 1 
^^ffiiU>^^SL. x^y-;i/tfc®lCi:U5m^L}to ±fB (l) T'^e> 
tifcG. ;e-=^r^^*>:^G 6 2 4iK5(Z>^^#:DNA 1 0 0 /* g 5:5 U® S a u 3 A 

mi. 5ittgi:pcos6 EMB L(DB amH lM^bi^^3 /i g S:, 3 U(Z)T 4 
DN AU 5i3*-1fT'4t:, 1 6^^^>r>?f~S>3>b:to ZKZ) ^ 3 ytt 1 $:GIGAPA 
CK II Gold Packaging Extract (STRATAGEN ^t) y If h U A^y ^ — t^y ^ L 

feo Zayj-^y^-Py^WL^SM/^yyT— (SOmM Tris-HCl (p 
H7. 5)-lOOmM NaCl-8mM MgSO^-O. 
T'5 0##3Rb, ^C?)2 5 1 T-fi^S (:^MSXL 1 -B 1 u e MR A) 2 
5 A* 1 ^mm^^t^^. 5 0/ig/ml:;lj-:hx'^i/>^^LB >^l/-MCfl|$, 
3 7TCT' 1 BfeiJfgb:fe:o *&4 0 0 3 D X-*t# e> tlfe® T?, ^4 0:5^^0- 

y<Dz2 7.^\^^^zr^V-'f)^m^nt^:r.t.lztj^^. 

[0 0 5 6] 

(3) si.DHm^^m't^i7u-y(D:x^V-—y^ 

5%y;i/l^ h-;i/i3J:tJf5 O /i g/m 1 5tJ■:^V>r i/^Sr-^^-rS 0. 9^#3|^ 
LB^^^ri 'i7ai;i/fe:t »; i 5 o a lAtifc9 6 'iyji;!/:/!/- h^JS 
*fc) T*, 3 6 8M©I1X^ F^^n-^S: 3 Ot;, 3 Hl^t^J-S^A^lCiiM^^L/fc 
. ( 2 , 0 0 0 r p m, 10 ^m) ^> mm±m 20;ttllC0. 5mg/m 

1 L/y;i/S:/>-x^y-;i/^?S3 0 /t 1 i: 0. 2 l 6 m g/m i a^l^(iii) T 
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y^=.^2.,-^m^W.3 0 fii ^M^t=.^. 8 ox:vi f^mtaMl^t^o 

L/^1A4, 1A5, 4 A9©3 ^7D->S:y;v7K-:^ (:7^iJ^ h-X) 

Polyspher OA KC (E. ;*;i/^tt), 7. 8 X 3 0 0 mm ; iSJg : ; 
: 0. 0 IN SO4 0. 4 m 1 ; ^ffi : R I] X^^mht^H 

©:R$ttV>'rtl=b^4 0 k b-efcoJt.. 
[0 0 5 7] 

(4) Jx-vD^ K^i'^-^CDif^^D- — (>r>-9-- h<Z)^/Mb) 

S LDH?S14^^ti-S 3 0 0 n g©n>?>^ F^^n->1 A4 2 OmU®S 
a u BAIT' 3 7X3, 1 ^K^^M-fbL/fco tfc, $/^a^F9-2 8 (n^yjK 
:/i/'->tt) 1 it* gS:4 U(Z)B a mH I T3 7*0, 1 ^r^?mi:Lfcc r®2o® 

^«¥L>t=fc(Z)$:, 1 U(Z)T4 DNAU?tf--^7?4r;. 1 6 3 > L 

Tbo Z.(Dot> 1 fit 1 $:GIGAPACK II XL Packaging Extract (STRATAGEN ^t) •^>f 

7 5 fii^m^h. z-tix-m^m i^mmDH- 1) i 5 o ti i ^mm^-^t^^ 

, 5 0 ;tt g/mlT>t^^'U>-^*LB>^l^-htCjS^, 3 7'CT' 1 H>r>^^ 
/<-FLfco m3^bfc3n^-<De) t>9 5%y;i/lf h-;i/feJ:t;5 0 itt 

g/ml ;b:^V^t/>5:-^^-rS 0. 9 L B^;K&$: 1 U 1 5 0 

At 1 Anfc9 6':;ac;i/:/^- hAlS (:^;^^;>*3l*f:) -e, sot:, 3H^»3)-2>^A^ 
izm^mmht:^. M'i> (2, OOOrpm, 1 O^m) :^«J:?i2 0 At lie 
0. 5mg/ml Vy;i/e/>-X^f y-;i/^?S3 0 /* 1 ilO. 2 16mg/ml 
«iS^ii3c(ni) T>^~':7i=»-*&m^M3 0/t 1 $:iD;lfe^, 8 0 X:T' 1 Nf^in^ 

^<1i^&%Mb:tG 1, C2. A4. B7, H 1 0, B 1 2® 6 ^ n->?:y;i/ 

2 4 ffiliEift 2000-3037095 
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•9-- ^aP:^>©:R^«V^■r^l=fe)^^l 5 k b-efeofco 
[0 0 5 8] 

(5) s LDHa^^®:/^^^ K'^^^-^wif ^^n-:=.>y 

KB 7 1 OUCDS a c I i3i;tJf 1 OU®Xb a I ^6kb (B 

7SX3) i:^9kb (B7SX2) © S a c I - X b a I ^T^i^r^^t.. ^©2 
o(7)»T>i ^r^lx^ti:^©®-^/^- K^-^::^^/^ h;i/^^^-pUCP 1 9 [p 
UC 1 9 ®N a r luetic, p R O 1 6 1 4 1 . 8 k b CD P s t I »t>i 

if A^tlTfcU, :^ffiffiDH 5 a F* (ATCC 8 7 1 1 0 ) e>5K^ bfc] 
lC3^^Lit=^, F^-^::^. (PseudoBonas) 2|s:@*5|?lJ i/o. - 

•:^>?. s p. F- 1 i:^^$4x]feo ar. :*:^i&$:MVAS„ ) Ix^ h d;K- 
>£5lCT?^K^mb. Ps. /pUCP 1 9 -B 7 SX3 ilP s. /p 

ucpi9-B'7sx2$!#fc„ mmomm^ <fc 

#b:ti:z:5, Ps. /pUCPi9-B 7 s x 2 cy;u>J^-:j^^®^SIIg*^fg 
«)e)ti:to ^311?, Ps. /PUCP19-B7SX2?:, 5%v;vtrh-;K 

h hU yh^. O. 5%^«a:=^X, 1 roJf^-ffc-^ h U A, 5 0/tg/ 
m 1 T^tfi/U >*^&35:-5^% (p H 7. 4)'^3 0*C, 4 Hra^«b:ti:Z16 
, 2. 4 nig/mlcr)y;i//K-X*^#e>tlfc (^^1^5%) „ ZKDV ^ 
HPLCT'^^b. ^Sri:®^i#^K®-ili:$:5I^Lfco HPLCtt±fB (3) 
iim^<D^f^\zm-=>t^. ^^IC, GC/MS C;!j^A:DB-5 (J & W Scie 
ntific) , 0. 3 2 mmX 3 Cm ( f i 1 mO. 2 b n m) 

s/3>=230"c, 5fj^A=ioox: (b^s-) ->i ox:/^x*i 

0 OTC (54>) -^3 ox: y^X' 1 -^mUaUrr* 2 3 ot: (4^) , «^-ffi=2 30*C 

; dS* : ffil^lMI^ 2 0 k P a (He) ] fefllVNT, ^ 

[0 0 5 9] 

(6) sLDHMB^cD^mmm^^ 



2 5 
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S LDHM'l±^563K-t-5->^- K^-^:^©?^M^SI^P s. /pUCP19- 
B 7 SX2C[)^^>^^ FpUCP19-B7 SX2CD-0-9-- hU^CDM^BM 
Mmitm2<D^OlZ.m&-^tlf^o litig©pUCP19-B7SX2$:10UO 
Hind IIIT'3 7TC, l^r^M^bbT, ^4kb®Hind Ill-Hind I 
imP^^nt^o rCDHind Ill-Hind IIim/TT?:^^ ^ - P UC P 1 9 

FpUCP 1 9 -HC$:=Blilb:to ^bT, K"^ 
i/rL- K^■:^>^^:?^Ke^b. Ps. / p U C P 1 9 - H C $:#fco 

^iHcS:y;i'tf h-;i/$:-^tf^fl&T-^«b}ti:z:5, s LDH?S'l4©|gm*'^^«be> 

tlfcCDT?, ZKDHind Ill-Hind I II»t;i S L D H^Ik^®^^^*^-^* 
tlTV^SZ:^:*^fcA^ofco «&oT, :i(Z)^4 k b®H i n d Ill-Hind III 

e^;t®J^aaB^J5:SS5:^-r<&rticb:fe» ^-r, pucp i 9-Hcoc»f h 

1 k b®S p h I - S p h I »r;i (S 1) , ^0. 8kb©Eco 
Rl-SphlS^jt (ES)SJ;0^1. 3 k b(Z)E c o R I -E c o R I (E 
1) m^^(D3 -Diz^ir} (H2) , ^ti^'tip UCl 8 iciJ-:/^?^ n-n>^L, p 
UC18-S1\ pUC18-ES;fe«J:tJfpUC18-El $:#:fe:„ 
[0 0 6 0] 

:/^>^.^ KpUCP 1 9 -HC, pUClB-Sl, p U C 1 8 - E S i3i:tJf 
pUC 1 8-E 1 S:7=->>^V- hlCLT, M 1 3 S/- ni> S/>i5f >^^>r V-T' 
^Sn.:^7l-'9-;i/-:/^^'x'-fcJ:tJfy A-;^^^^"^- (New England Labs. ) 
$:MV^TM^!J®^— ^x>i/>yS:f?o;^o ^i3. •9->::^;HiBigDye Terminato 
r Cycle Sequencing kit (Applied Biosystems^l) XWi^^mh. ABI PRISM 31 
0 Genetic Analyzer (Applied Biosystems^) "V^^V^o ^^IC, TlC:^b:tl 
lSIS®:/^>fv-$:-^^b, p uc P 1 9 -HC^'ryzfu— hlzVXi/-^ 
$:frVV *?j4kbC0Hind Ill-Hind III»T>t©i^*IiJ^JS:^ 
Sbfc (eEm@H^J##2) „ 
[0 0 6 1] 

s LDH^'fe^5>-^^x:y:;^flS^^>rv- 
s L 1 GCTGCTGAGTGATCCG (BB^J^@H^J## 3 ) 
SL2 GACTGCTACTTCGATCC (gB3«J^BH^J#-^ 4 ) 
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S L 3 CCTACACCTAGCCTGC (M^i^M^M^ 5 ) 
S L 4 CAGTGCCGTCATGAGG (gB3«J^IH3^J#-^ 6 ) 
S L 5 TCCTGATCTCGGTGCG (BB^J^S2^J#-^ 7 ) 
S L 6 GATGCTTCAGCACGGC (ai2^J^iSg^J## 8 ) 
S L 7 GACGATCACGGAAGGC (ieM^gB3^J#-^ 9 ) 
S L8 GGTTACGTGGTGGAGG (BB^lI^iB^^J#^ 1 0 ) 
SL9 CTATACGTGACAGGTCC (gB^J^S2^J## 1 1 ) 
S L 1 0 GCGCGATCTGGATACG (BB^J^iB3^J#-^ 12) 
SLll CGAGGATCTCGAACGG (BB^jaiB^J## 1 3 ) 
[0 0 6 2] 

^mmm<Dm^iJ^^. 1 4 5 5 b p <DORF*^^mStlfc (ife^#^5 3 7~ 
199 1) „ htcfJ^tiX. S LDHli4 8 5^^ y^^b^ej3&y. 5 4 

;i/>ri^-fe > (Z) V > n h - jv^ n F n - 4 2 % ® ^ □ ^ - z: fc: 

[0 0 6 3] 

( 1 ) t:>?.^i;^'>-T a g $:>t-r<5 S LDH (Jgi^T. His-tagged SLDH i:V^^) 

AJV h ^- >5r;i/:& if © H h cDffiS#ffl 5:fUM bT 

SgMlc 6 X H i s $:#A-^-5fe«blc, J&lTlc^i- 2^®:;^^>f'v'-S:-?-ti^tim 
PUCP19-HG (5ng) ^^yzfU-hlZVX. pf u DNA;J<y 
(2. 5U) T'PCR$:f?o:fc (9 4t:, 30^^55TC, 2^-»72 
t:, 2^, 2 5-b--r ^;i') o >^^-rv- (#2 0pmol) «9 91CT'4 

[0 0 6 4] 
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PGR 1 

CGGAT TGCTAGC GATGGC (I2^J^iH^'J#-i- 14) 

:/^>rv-2 (T>^-fe>>^) [S LDH3— r>f >^*@B3?!I® 3' igt 
^--5123^]. 6 XH i s (H) , ^Jh3 F> (*) fe<I;t>*B amH I (Ti^^ 
) Sr-^t^] 

ATCGA GGATCC TCA ATGATGATGATGATGATG GGCCGGGATGGCGGC 

« H H H H H H (iB3?!l^BB^J#-8- 1 5 ) 

PGR 2 

y^>rv-3 C±yy(.) [B amH Igp^ (TUS) ^^y^S LDH»^s^® 
ATCGA GGATCC ATTCGGCTTTTAGGGTAGC (@B^J^IH^J## 1 6 ) 

B g 1 im&HT&cDmmt-'m-t^mm^^^xf s a c igp^ (t^^) t:^tii 

TAGCT GAGCTC ATGGGACAGATCTGAGC (i23^J*SB3^J## 1 7) 

[0 0 6 5] 

PGR 1 -e#Me^lCii((iL/:/^JM;3 6 O b pOI^/^-^rNh e I feJ:t5B amH I 
•em^ftb, ^fc, PCR2T'4tMe?HCitiIlibfc^l O O b p^SlT^irSrB amH I 
J3J:t5S a c IT-m-fbU^c Zltih ligOlC. p U C P 1 9 - H C B g 1 Il^i: 
yjp s t I T'?f<bbT#?>tl^^2 k b©»T>i^. pUGP 1 9(Z)B amH I - 

ps t im}iizmALx>(y^-h<DB s lum&^^jrm^^^^t^'f'^T.^ }^ 

pUGP 1 9-SLDH$:#^ (®3). Zltl$:NheIi:Sac iTjmfbb, 
m^tl^me. 2kb©m;i$:, ±IB2o©PCRiti|ii^>taiT4DNAU:^- 
ifT*MJ^L, pUCP 1 9-SLDH-Hi s S:«|||L/feo r <D:/^;«> ^ K"T?i^ 

Ps. /p UGP 1 9 - S LDH-H i s ?:#feo 

[0 0 6 6] 
(2) His-tagged SLDH (DmU 

mW^^i^'P s. /pUCP19-SLDH-His B± 



ffilE# 2000-30 3 7095 



^ 4f 1 1 — 22467 ^ 

5 0 PL gXmiryy^tyvy^^tiLB^m2mi ^Atlt^l Sml^^ 
jti^^=L--yr izi--y^'n) icmL, 3 0 ic-e 1 6 ^r^m^bfe, ^<D1. 5 
ml?:5%y;Hfh-;i/h50At g/m l T>tri/U >$:-^tfL B^^5 0 m 1 
$:Atlfc 5 0 Oml^H^:7^::^.3CiffimL, 2 5 t^T? 3 H K^^bifeo ( 
6, OOOrpm, 41C, IZ^^JMMl^t^^. 1 0 0 mM N a CI 

^2 0 mM Tris-HCl (pH8. 0) 1 0 mlX-MMht^, ^UMW.^ 

M'^^^m^mn (h^-ttuD-20 im) x-^^m (5 o%>f m 

mV. (1 5. OOOrpm, 4t:, 1 0 4>K) Lfe^. Ji^SrHUR 

flgttm?g[i: 2 in ICDT A RON^flg (CLONTECHtt) S: 1 5 m 1 

(3-n>^^*^±) iCAtl, lOOmM NaC 1-^-^2 OmM Tris- 
HCl (p H 8. 0) 1 0 m n?2 Hlgfe^bT^Pfg^bLfco ^bT, 5 m 1 © Jt 

mmmmiiMiiim^isax. ^uxzo-^mmm-t^^nxEis-tsissedsLm 

lOOmM NaC1^^2 0mM Tris-HCl (pH8. 0 
) 10 ml -^3 151, 1 O^tS^nX'^Wl^f^o ^klC, lOmM; 3 O mM, 5 0m 
MfeJ;tJfl 0 0 mM>f ^ 1 0 0 mM N a C 1 

2 0mM Tris-HCl (pH8. 0) 2 m 1 ^Mf^ADX., ^t^^etX^W^X 
2 ^J-^iSMbT His- tagged SLDH S:^mL:/c„ -e©^^, 3 0mM'-'5 0mM^ 

[0 0 6 7] 

(3) N^KagT^y^is^j^^^ 

±M (2) T'5^^b;t His- tagged SLDH ^)\ymmi 2. 5%©v;i/^^;i/ 

::^nryh (Th-?±) S:Mv^T, PVDFj^ (-r =Eif a > P S Q ; ^ U >Kr^fc) 
IcK^Ufco Ur> h>^;b~G-2 5 OT'^feixfe^. S^l5 5 

kD a ©S LDHi:.gLfctl-5A> F&Ai^^ T'-^U ffiL/feo 3©P VD FM^::;^ 
D-5^>r >S/-^3:>-9--G 1 0 0 A a.- l/y h Ay Kl±) ilPTHT-:^ 
if- 1 0 9 OM (Ho-- l/>y hA^y:?!?- Ktt) "eT^ J mmn^mi^tcilZ. 

5, s LDH»^^©oRFy()>e>^2®^ti'5N^sgr^ymg2^ji:— ^it-r-siB^j 
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(MITRETLKSL ; @23^J^@B3^J#^ 1 8 ) *'?#e>tLfeo 

[0 0 6 8] 
(4) S LDH^S-ffiOSt^ 
r-:f^^-t^Mmmify{iiWL^ 1 Oml i:-r-g>^^. His-tagged SLDH 
mm(Dmi^^6m^=yv ZH. MU^IC 5 OmM-f ^^y-;i/fe<tt;^l O OmM N 
aCl-g^>t2 0inM Tris-HCl (pHS. 0) 5 m 1 ^eHis-tagged SLD 
H ^mm^'&^^ita^lt. ±m (2) iH^^lCbXHis-tagged SLDH ^5^$gL 

7>cv^T, #e)ti;tHis-tagged SLDH S: h 

^I^m i2 ml) mm^. 1 O mM ( 1 . 8 2 m g /m 1 ) V 
h-;K 0. IM^^y $/>/N a OHM®M (pH 1 0. 1) , 5 mM NAD 
P"^ fecfc Of His-tagged SLDH 0. 2 m 1 (41. 4 /x sM^) 25r;T'24 

^mRt^-^'&f^o 'e<D^^. 1. 1 2mg/mi(Z)y;i/jK-x*^^^Lfc (y>n/ 

fcrh-;i/{i0. 7 Omg/m l^#UTV^fc ; ^il^6 2%) „ Lfc*^oT, 3 
IMACT'«^b:feHis-tagged SLDH li, V ;i/ ^ h - ;i/ ^-fb L 

T V X ^ y ;i/ h - ;i/B5i5!Km^^T' * s r i: *^5S^ ^ :t e 

[0 0 6 9] 

3 SLDH <Z)#tt«?*f 

(1) li^^il^tt^<fcOf#ffipH^S 

SOmM NAD"^ (^fcliNADP"^) 0. 1ml, 5 0 0 mM^ftM 0 . 
2ml, mMm2<D (4) T'M^L/fcHis-tagged SLDH ^?S1 0 A 1 (2. 1 fi 
g^fi) J3i:tJf^©7K 0. 2 9 m 1 *^e>J&S^MlC, 5 0 0 mM y h 0 
, 4 ml S:^inbTM/S5:liMb (2 5-0 , NADH (^}tliNADPH) <D 
mM^^^ytmm (UV-2 2 O O ; ^#lg#m) ?:fflV>T, 34 0nmlCSl-J 

^m.^m^i^w.i^vxm^Lr=.. pHi 0. i^j:t;pH9. o(D^j^mit^v 

i/yXN aOHmmWLi> pHB. 0i3J;UfpH7. 0 ©^f&Ml* U U 'i' 

i.^»?g[S:^tl^tl^ffibfco ^^^l^l^eiil^r^Cl yttmo KDNADH 

(^fcttNADPH) ^^^-t^mn^mi^r^o nad (p) ncD^^m. 

3mM~^cm~^i:L/7to ^r^> m&Mit^ t/itmr JVZf ^ Z/ (BS 

A) ^Ts^y^'-y^tLX. u-v-mx-m^htco ^<z)Sgm> sldh^na 



3 0 
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mi) . 

[0 0 7 0] 





PH 


ett (U/aigSe) 


NAM** 


10. 1 


130.2 


9.0 


30.0 


8.0 


22.9 


7.0 


4.2 


NAD* 


10. 1 


8. 1 


9.0 


3.4 


8.0 


1.2 


7.0 


0.1 



[0 0 7 1] 

(2) mn^mit 

m^'^V i/y/N aOHmmm (pHI O. D . M^^^tNADP"^ il-rSJBA 
[0 0 7 2] 



mWH^ 2 0 0 0-3 



1 1 — 224679 



m2] 









130.2 


I JU 


85.7 




88.1 




0 




0 




0 




0 



[0 0 7 3] 

(3) ^:*a:'J>^^iJt 
V;i/l^h-;i/$:»®i: L/T, ±iH (2) ©^^ICt^e^TS LDH?S1£?:M^b 
ftLhZ.^. V;Hf h-;i/lC^'r^5Kiii -liilil 3 2mM (2 5'C) -efeoito 
[0 0 7 4] 

IIMM4 SNDH/S DH^3^/<^^-$:^-r-5^'zL- K^•:^::^?^R«i^l^*® 
f^^fe J; IC J: S 2 K L G A ^^14® ^l^f 

KT-fe-S P B B R*:^^X^ K [Gene, 166, 175 (1995) ] (Do"^. pBB 
RlMCS-2 i/^m^) feiO^p BBRlMCS-3 (5^h^i^->f 

^'J>Wft) ^-hX^Xm^^X. S/n.- K^-^XM**tCSNDH/SDH 

a-fe^^^Ab, #^*lfc?^K^il^t:tCi:SL-V;i/3K-:^*>^CD2 KLGA® 

(1) SNDH/SDH^3^j£Jge::/'^x^ F®^^ 

t u f B ^•/□^-^-^■re SNDH/S DHM^^Sr-^tf-^^X^ Fp S 
DH-tufBl-Eco-d9U (H4) S/ig&EcoRI C'^- U 
•V>7\^A^f:) 5 0UT'3 71C. l^F^m^bL. 0. 8 %T:Jtf n 

SNDH/S DH^'e^S:-^tf3. 7kb®EcoRI/Eco 
R I |!^;t=&t$J-5Jbfco r<Z)»T;t5:p BBR 1MCS-2C0E c o R I S|5^{C#A 



ajSE# 2000-3037092 



1 1—22467 



KSrpBBR (Km) - SDH - SNDHilblt (0 5) „ 

KpSDH-tufBl («iS^^liEP 0758679 Al ICfiB^) 1 0 E c o 

Ri (/<-'j • v>/N-r A*t) souT-s?!:, mwMit\^r=.^. 

^pm^bLifco T4DNAi;:**-^' (TO YOBOtt) S:MVNT^5K3gtCP s t I 
y>:*- (GCTGCAGC, TOYOBOtfc) ^m^L>t=.^. PstI i^-^yiS- 

-v'>7\>fAi±) 5ouT'37x:, i^f^mitx^r:^. w^mitm^o. s%risu 

-y^¥JVX'm^^WjVX. SNDH/S DHMe^S:-^tJ3. 7kb®PstI 
/P s t I|l^>t&:J)-5iL>to :i(Z)l^;^r$:pBBRlMCS-3<DP s t immz 

>^^K$:pBBR(Tc)SDH-SNDHi:Lfc(S6)„ 
[0 0 7 5] 

(2) F=E:^:^CD:□::/tf5^> hMiia^MiS 

S/rL-K^:^>^ sp. F- 1 ©^^U-fea-;i/^i^^#M#:S:. 1 h h 

y (D i f c ot±) . 0. 5%^«a:^;^ (D i f c ott) , 1 %m^t::^ 

b U '^AA^^j&^L^^ (p H 7. 4 ) 3 m 1 S:^t? 1 6. 5 X 1 6 5 mmf^lgi 
m^Wmi^. 3 OX^X—mmmVt:^. ^©^#?R^«$:L^m5 Oml $:#tf5 

0 omi^^^v'^y^.nicg^au 2 5rT'6^p^«b;to m^m^^ji^vx 

?^iPb:t 1 0%i;7*u-fea-;i/7K^?g3 0 m 1 -e2|iigfct!^U;t, 

[0 0 7 6] 

(3) 

?K^^^t^J•e^ti^^#^tlfeS/:x- K^-^X sp. F- 1 ®:2>fcr5^> h«8 
JB&S:*7K*T'«?2tU7t#, Jtl3 (1) T'^^Uy^S NDH/S DH|§mjS;^^^^ 
::^$F, pBBR (Km) -SDH - SNDHfeJctJ^P BBR (Tc) - SDH 

■ sNDHCD^m^n^em /II 1 (j^i/ig) ^*D;t. 4*c-e3 or^^r^-g^ttLfe 



ailE#2 0 0 0 



- 3 0 3 7 0 9 J 



1 1 — 224679 



Tb^O. 1 c mCD^o./^^:; hcfJ, 2 0 0 Q, 1. 8 k V, 2 5 itt F(Z)^#T h ^ > 
x:7*-Abfcm, 0. 4%iJ7';i/3-xS:-^tfL^:®tC^^L/, 3 0X:T'l^r^ 
iS^Lfco 5 0 fjL sXral:^^^^ ^y^^tihmJz-fU- h^^XJ^ 2 0 /i s / 

#UT, ?^K^m«f!Ps. /pBBR (Km) -SDH- SNDH33i:0Ps. 
/pBBR (Tc) -SDH- SNDH$:St#L/:ta 
[0 0 7 7] 

(4) mm.m^mz^^V)V:^-:^fS'^(D2KhGA(D^m^m 
±IS (3) T'#e>ti;t?^KKS^«P s. /pBBR (Km) -SDH-SND 
HJ3i:tFPs. /pBBR (Tc) -SDH- SNT>H(DZ/y ^JVZIU——^. 
5mlCZ)L^^$:-g-tf 1 6. 5 X 1 6 5 mm|tlg^<lilC-etl^tlg?S 3 O'er 
2Hra^«Lfeo -€-©^«?R0. 5ml$:, 5%y;i/#-X. O. 1%^JVZ1- 
7.^ 0. 9%/-?ir h :/h> (D i f c ott) > 0. 4 5%^»3::^^X (D i 
fco^fc). 0. 9%J^>ft:hKU^7A, 2%^m5!7;i/i/^7A*^^:&S 2 KLGA 
(pH7. 4) 1 0ml ^r-g-tj 1 0 0ml^^:^7^:;?>nic^au, 

2KLGAfcJ:tJfL->rF>^li^n^^riJe^TO^#THPLClCj:y^*Lfc 

o 

:3Jj^A : P o 1 y s p h e r OA KG (7. 8 mmt^^X 3 0 0 mm : 

C i c a -MERCK) 
^Mffl : 0. 0 1 N Hg SO4 

iSj^ : 0 . 4ml /jl^ 

[y;i//Ky> (jKx h*^A^/<u >iJ^^) ] 

: P o 1 y s p h e r OA KG (7. 8 mmf^^X 3 0 0 mm ; 



ffiliE# 2000-3037092 
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C i c a -MERCK) 

^l&ffi i^^MtM) : 0. 0AM^m^>xr^py 

0. 2 5MM«S^^y '^A 

: 0 . 3ml 

^ffi : m^^m^ mmmM : 3 l 5 n m, ^aitS:S4 0 5 n m) 
[2KLGAfeJ;rJfL--r K>^] 
:^7^i»:Capcell pak NH2(4. Smmp^^X 2 5 Omm ; 
^^^) 

^I&ffi : 3 0%T-fe K— h U;^, 2 OmMU (p H3. 0) 

: 1 . 2 m 1 Z^)- 
: UV-210nm 

Ps. /pBBR(Kin) - S D H - S N D y ;i//J<-::^*^ 2 
KLGA^®^#|^1±*&1 8%, L--f K>^'\CD^m^S:-^t>-ti:-g>i:*«j3 7% 
-e^ofco Ps. /pBBRCTc) - SDH - S N D H<Dy;i/:K-::^*^ 

2KLGA'\©^g|^li,^2 6%v L - >f F>^^CC>^m^$:-^*)1iS i:*5j4 
7%X'$>^r=. (^3) o 



[0 0 7 8] 

[*3] 









2KLGA 




Ps. /pBBR (Knd -SDH - SNDH 
Ps. /fJBBR (Tc) -SDH • SNOH 


12.5 (25.0) 

15.6 (31.2) 


0.3 (0.6) 
0. 15(0.3) 


8.9 (17.8) 
13 (26.0) 


9.6 (19.6) 
10.3(20.6) 



[0 0 7 9]. 

it^<D:t«)tC, #?^3R^^|*>>rL- K^-^:^ s p. F-l©2KLGAfei: 
tJfL->f K>ag^SllCoV>T%fl^fco S/ci-K^:^:^ sp. F-l©^U-fe 
U-;vmUU^mi^^> 5ml®L^^$:-g-t/l 6. 5 X 1 6 5 mml^l^lf ICg^ 

SL, 3 ox:x- 1 B^mmvr=.. ^(D^mmimi^^^/oVjv-^-T.. o. 9% 



aifiE4f 2000-3037092 



11 — 224679 



hhV-fhy (D i f c ott) , 0. 4 b%m-&:^^:^ (D i f c oft) , 
0. Q%^it±hV^h.tf''^f^^^i&(pii'7. 4) 1 0ml $:-^tfl 0 0ml 

2KLGAJ3<fct)fL->f K>^«^m$tl<«;*^o3'^o 
je^±i:*J, 2KLGA^j:tKL--f K>m#^^tt®^>^- K^-:^::^ sp. 
F - 1 tCSNDH/S DH^e^-^r^A-rS^illCj: V >>l/3i?-::^*^e> 2 KL 

[0 0 8 0] 

II1I6M5 SNDH/S DH^3^/<^^-$:^i-Si>n- 
f^i^^S J: J: S 2 K L G A^gH±®^l* ( 2 ) 

I F03 3 0 9:Hc ; (M) ^^W^m (:^^rt^;iIE+^*BI 2 - 1 7-8 5) 
j; y^^^^l-j-Jb) Sr^iifcUT. SNDH/S DHa-e^^-^r^AbfeJ^S^SI 
^*$:f^^L, ^?^«lKil*SlC^t:t<6 2KLGAJ3J:tJfL — f K^M^Mffi 

(1) $/zL- F03 3 0 9 i^^© S N D H/ S D H»>e^©^A 
i/o.- K^^X I F O 3 3 0 9:Kc<3!>^y ■fen-;i/?i^##®#:^> ^igM4 ® 

(2) i:l^=m©:&^"e^2fab> hiJJi&(©^^^>0ft#®f*:$:MSSL'feo 

/SDH5§31JaJ^>^^>^^ K-e^SP s. /pBBR (Km) - SDH - SND 

H©^?Siitti (^i/tg) $:inA, 4"CT'3 o^^^ifbifco 

jl'S'^^A^e Ftt) llifeM4© (3) 

f1^-e?^M^^bT, ?^©«RS|!f5|^P s. IFO3309/PBBR (Km) -SD 
H - SNDH$:IBl#bfe„ 
[0 0 8 1] 

±M (1) -e#^4xfcP s. IFO3309/pBBR(Km)-SDH-S 



3 6 
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NDH©ia^:?S:, 2%V;i/lfh-;K 0. 5%S«X^;^ (D i f c ot±) 
(P H 7. 0) 5 m 1 $:-g-t? 1 6. 5 X 1 6 5 mm^Jg^^lC^S b 
, 2 STCT 1 HK^«b:to ml $: 5%v;i/tf O. 5%^ 

(Difco *fc) , 0. 2%:ii<V^-:fhy (fn^M^) , 0. 1%K2 HP 
O4 , 0. 5%MgS04 •7H2O, 2%C a CO3 j?)^e):&'5^;%-<P H 7. 
0) 10ml ^-^til 0 0ml^H^:7^>c.nlCg?aL/, 2 8"C-e7 H^^^b 

tco mmwL^^MMmv. mmm4<D (4) tmmizvxmm±m^(DVJV}:fh 

-;k y;i//K->^, y;i/:J<y>, 2 KLGA^itJ^L-^f K>^$:^*bfe„ it 

gi<3D7t*?)tC, K^-:^:^ I FO 3 3 0 9 t5f;$: 1^ C^^T'^«b 

, :^«±»4J®y;L'if h-;K y;i/iK-::^, y;i//j?y>. 2KLGAfei:tJ^L- 
^(Dmm. ^mmm^mm^n. y;i/if h o . 4 m g /m i 

y;Vdf->^.li3. 9 mg/m 1 t^jgbTVNfcA^ y;i//Ky>, 2KLGA;feJ: 
tJf L - >f F > M ti 35; *^ o ;i — ?^S^m«c;P s . I F O 3 3 O 9 / 

pBBR (Km) - SDH • SNDH7?tt, 1. 2 m g/m 1 ® 2 K L G A i:^ 
0. 5mg/m 1 ®L->r F>BI'&^ilbTV^fe (^4) of ^*3*>: i/:x- F 
F03 3 0 9 *'«2 KLG AfeJ;rJfL->f F>M$:^^"e^3& Vn^^T T? 

2 KLGAfcJ;tJfL->f F>m$:^jSi--&lg**^'f^#$tlS-t*^?«^Stlifeo 
[0 0 8 2] 

[^4] 







2KLGA 




/'s. 3309/pBBR (KnO -SDH - SNDH 


0.41 1.8 


1.2 


as t 



[0 0 8 3] 

HifeMe S LDH^3^'<^ ^- feci; t5 SNDH/ SDH^3S'<^5'i? -^^Ab 
fe^/rL- F^-:^^?^Mfet^5f*tCJ:S 2KLGA®igig 
(1) S LDH|§3^^^^-j3<}:t>*SNDH/SDH^3^^^3f-S:;ti-Si/3. 



ffi|iE#»2 000-3037092 
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±.m(D^^iZ^ PBBR1MCS-21CG. :^dpi/^->xT - 1 0 0 (FER 
M BP-4188;EP 0758679 Al ) m^(D S N D H/ S D Um^^^M^jh 
Ajfd^m^^ i^-pB BR (Km) -SDH- SNDH (H5) S:«lilbfe. M 

mmi<D (5) Tm^tit=.m^^ty=L- \^^±7.p s. /pucpi9-b7s 

X2JC. pBBR (Km) -SDH- S N D H b i7 h n S> 3 

mv^T^Ab, Ps. /pUCP 1 9-B 7 SX2 + PBBR (Km) -SDH 
- SNDH$:^fco 
[0 0 8 4] 

(2) iy=L-]^^-ry^mn^mmic^^2Ki.GA<D^m 

Ps. /pUCP19-B7SX2 + pBBR (Km) - SDH - SNDH$: 

, 5%y;n^h-;K h hv^hy iDi^co n) > o. b%mn:r.^:^ 

(Difco tt) . l%i&^b^hy '^^A, 5 0 /i g/m 1 T>trt/y 5 0/ig/ 
ml ;?jf-7>f 2%gg^^:ij;i/e/'^i^*^&^-5^:ffi (p H7. 4 ) t? 3 0 

X:, 4HK^#bfei:35, 1. lmg/mlCD2KLGAi: 1. 7mg/ml 
©-f K>^*^#e>tl.;fe= 2 K LGA^CoV^T^i, HPLCe^^-^b. ©Si:©^ 

®-^S:?ft^b:/^„ HPLC^J;lJfGC/MSli^tl^tl|IJ6Ml® (3) fc<fc 
tF (5) i:|^^®^#T^Tofeo 
[0 0 8 5] 

(1) Ps. /pUCP19-SLDH+pBBR (Km) - SDH - SNDH 
mmm2(D (D T-fll^b^pUCP l 9-SLDHT'S/:x-K^-^-:^ s p 
F - 1 $:?^g^ilbT Ps. /pUCP19-- S LDH&^fco ^M^;t^:a. 

-K^:^:5^lC$e3lCpBBR (Km) - SDH • SNDH$:^AbT. P s. / 
pUCP19-SLDH+pBBR (Km) -SDH - SNDHS:#:fe:o 
[0 0 8 6] 

(2) Ps. /pUGP 1 9-SLDH-t u f B + pBBR (Km) -SDH 
• SNDH 



2000-303709J 
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s LDHfi-e^oD^^^n \^y<D±mz.s s p i^^^mA-t^t=.f^iz. pUC 

P19-SLDH {5 fi g) ^^Zy:fV--ht.LX. TiB^^-fV— (# 2 0 p 
m o 1 ) ^^ETT?, Pfu DNAd<U>t^-if (2. 5 U) V^T P C R $: 
^fofc (9 4TC, SO^-^BSr, 2:0— 7 2"C, 2:$>, 2 5 i?->f i5' » 
[0 0 8 7] 



[0 0 8 8] 

PCRT'#^6^lCitil@bfe*?j3 6 0 b p^Hr^iSrS spI^lEagl Tm^fcb 
^„ pUCP 1 9 - S LDH$:P s t I i:E a g I-eM^tbv ^5. 7 k 

b(Z)®T;iS:#fcc ^tl^2^<Dm)^il^ u f B ^ - ^"^tf P s t I - S 

spl^^i (iB3«J^aB3^J#-^ 2 1 ) $:T4DNAy5tf--fe'l?34j^b, pUCPl 
9-SLDH-tu fB ^mmVt^. ^UT, Z1<Z)>^^X^ Kl?S/^- F^:?-X 
^J^M^^ly^ Ps. /p UC P 1 9 -S LDH- t u f B S e>lC, S 

NDH/S DH?Sffi5:^3^-r^ P B B R (Km) -SDH- SNDHS:#Ab, 
P s . /P UC PI 9-SLDH-tufB + pBBR (Km) -SDH- SN 

[0 0 8 9] 
(3)Ps./pUCP19-3DH 

5/tg®pUCP 1 9-SLDH-tufB$:4 OUCDKpnl i:4 OUCDP 
St IT'S 710, l^^M'fbL/. 1. 6Khmfi^nr:^o l/*g®pUC 
P19-SDH-SNDH (pUCP19tCG. ;r:¥S/^>:^T-10 0 ft3l^® 
SNDH/SDHS^^$:M^E^^32^^fe'l83^'<^^- ; 0 7 ) 1 0U®Kp n I 

1 OUOP s t I -e3 7-0, l^^mftb, 8. 2 k b®|^>^^5:#fco 
2o®»T;t$:T4 DNAU 5!/--^T^^b, pUCP 1 9 - 3 D H L:fc„ 





- [S LDHn— 7^>f Z/^m^}[^(OE a g I ^fil®T?^ 



GATGCTTCAGCACGGC 



(B23^J*@B3^J#-^2 0) 
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-ebT, z-oy-^^y^^ ]^x-:/zL-\^^±^^mmm.^v. Ps. /pucpis 

-3DH$:#fco 

[0 0 9 0] 
HiSMS 2 KLGACD^^^4(Z)^f^ 

J;t;7T#?>tlfc4m<Z)?^^^m^S:fflV^T. S4rCZ)Mfife©^^T'® 2 K L G A 

mm 1 ] 

l%A^hMJ:/b> (Difco ^t) , 0. 5%^«:3i=^X (Difco tt) , 1% 
NaCl, 5 0 /* g/m 1 T>tf >, 5 0 g /m 1 

mm (pH7. 4) 2ml Sml^^zt--;^ (:7 r >tt) Id, P s 

. /pUCP19-B7SX2 + pBBR (Km) - SDH - SNDH(DWU^ 

^mi^<DiB±n^mmL. 3ox:x'2 4mmmmmi^t=., mmmmo. smi 

5%y;H^h-;K 5%^«n:=^X (Difco t±) , 0. 15% MgSO^ 
- 7H2 O, 5 0 /ti g/m 1 T>bri>U >, 5 0 a* g /m 1 :jtj-:hV-f 4% 

^mi})Vt/^^i)^h:^j:^^mmmm ivHl . 0) 1 0ml §:-g-tfl 0 Oml^ 

^:^:7^xnicfiab, 3 on? 3 H^^«bfc„ 
C^«2] 

C^«4] 

^MMilLTP s. /pUCP 1 9-SLDH+pBBR (Km) -SDH- 

SNDH?:MVN, :^mmmmiz5%vv-ku-;i^^f>\zmmi^r^&s^ti;-. im 

^MMthXP s . /p UC P 1 9 - S L DH- t u f B + p B B R (Km) 



2000-3037092 



1 1 — 22 A Ql 



-SDH - SNDH$:MV\ 2fs:^#^«ilC 5 % ^ U -fe n -;i/$:^in LT^JSA^tt, 

^mmH bTP s. /pUCP 1 9 - 3 DH$:MV>, la^«^:N6h2|s:^«^^& 
*^ :^•7-f > §: $ e> lC2js:^«^:«ilC 5 % ^* U "fe D - Sr^AD L ?t Jg*^ 

JgA^li, i:im^©^<^T% 7 Hra^«L/fcc 3, 5^J;tF7 

H eicd3t-tsy;nf y;i/3K— y;i/:}<y >fe J:tj^2 k lg a$:^4L/ 

[0 0 9 1] 

[*5] 



mm 


vjuif 1 — ;u 


V^UtI?— X 




2KLGA 




1 


4 4.1 


6. 3 


O. 1 


3. 7 


1 . 6 


2 


44. 8 


3. 1 


o 


4. 8 


2. 2 


3 


26. 7 


5. 1 


0 


1 O. 9 


8. 4 


4 


26. 6 


O 


0 


9. O 


ND 


5 


2 6. 6 


O 


0 


1 O. 7 


ND 


6 


30. 7 


5. 2 


0 


7. 5 


ND 




B» 


v;utf 1 — ;u 






2 KLGA 






1 


4 1. 1 


0 


0 


4. 2 


ND 


7 


3 


2 5.6 


o 


o 


1 O. 6 


ND 




5 


1 4. 2 


0 


0 


1 6. 3 


ND 




7 


7. 6 


0 


0 


18. 4 


1 5. 5 



ND : sauro^ci^ 

[0 0 9 2] 

^JfeM9 S LDH^3^^;7^-fc4:tJf/t;/^liSNDH/S DH^J^^iJ^^J- 
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> vmm(omm^i^r:^i^nmM\%. ±sb^>:x- k^:^>^. s p . f - 1 unmz 

LXn-ot^. fib, e/rL- F^:^>^ • F03 7 3 8^aT>tfi/U> 

□ 7Kl/-i/3 5 0 0 /i g/m 1 T>t°$/U > (®S®10^®*) S:-^tfL 

[0 0 9 3] 

K^:^>^ • Zf^-^'l FO 3 7 3 S^lCS LDH^ft^^ (pUCP 1 9 
-SLDH) ^mAVt^o #e>tlfc?^M«SI«fc^>^- F=E:hX • >^5^-^I FO 

3 7 3 8/p UC P 1 9 - s LDH<Z)^/>^*;vnn— — 5%y;n:fh-;K 

0. 9%/^^^ hhU:/h>(Difcotfc), 0. 4 5%^»3i:^:7. (D i f c 
on). 0. 9%mb-:M-U>>Afed:U^5O0/tg/mir>t^S^y>*^e>3&iS 
y;i/3j<-x^MM^% (PH7. 4) 1 0 ml ^^tfl 0 Oml ^^#7^:^=1 

h-;i/fc<f:t)^y;i/>}<->?.S:^ALfc„ ^(D^*, 3 4. 6ing/ml®y>n/lf h 

7. smg/m 1 cz)y;i/jK-:^A^^^b;/^. 

[0 0 94] 

(2) SNDH/SDH#g^^^^-S:^Ab7b?^S^^^lCi:Sy;i/jK-X*^ 
K^-:h^ • FO 3 7 3 8 IC S N D H/ S D HgftiS^- (p B B 

R (Km) - SDH - sNDH) $:^iAbfeo m^tit^mnmrnt^iy =l- l^"^^ 

X • -f^-^l F03738/pBBR (Km) - SDH - SNDH<Di/yifJV 

nnn-fe, 5%y;i/3j?-x, o. 9 h h u ^ h> (d i f c ott) , o 

. 4 5%^«:XdpX (D i f c ott) , 0. 9 %m^b-:?-M; ^/i:., 2%mWt:fy)^ 
i/^7A^3 j:D^5 0 At g/m 1 ;?j-^V-f i/>*^e>^-5 2 KLGA^glM^* (p H 



ffi|l4t 2000-3037092 
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1 



7. 4) 1 Om 1 $:'^t^ 1 0 0ml^H^-7^:^nlCg^aL, 3 01C-e7H^^ 

ym^^Mht:^o t<Dm^. 34. 3 mg/m 1®V;1/jK-XA'^^#L/, 13. 
9 mgXm 1 (Z)2 KLGAfe^tJ^S. 5 m g /m 1 ®>r K>^A^^^L/;fco 
[0 0 9 5] 

(3) S LDH^3g'<^^-i3J;t^SNDH/SDH|§^v<^>5f_$:^Xb:^?^ 

Sfe^i^jc <k -5 y h - e> ® 2 K L G A ® ^^^S 

$/rL- ■ F03 7 3 Si^^lCS LDH33<fct?SNDH/SD 

HM^^ (pUGP19-SLDHfe<fcUfpBBR (Km) -SDH - SNDH 
) ^mXLtc. #e>ti:t?^K^^«->^- F^-:^^ - F03 7 3 8/ 

pUCP 1 9-SLDH+pBBR (Km) -SDH - SNUH(Dtyy ^)VZ2U 

— 5%y;i/tfN-;K o. 9%a^ h hVzfhy f c om . o. 
4 5%^«ai^^ (D i f c ott) . 0. 2 h V ^ 2^. 2%^m:^)Vty 

ry K^ 5 0 0 /t g/m 1 r>fcrt/U >i3 J: tJf 5 0 /i g/^m 1 x'>f->>:&ve,^ 
S2KLGA^mM^% (PH7. 4) 1 0 m 1 $:-^tf 1 0 0 m 1 ^ = ^:7^X 

eK-;i/, y;i/4?-X. 2 KLGA^<J;l^-r F>MS:^*bfc. ^©^1^, 3 5 
. 6mg/m l(Z)y;i/l^h-;i/*^J^#b, 1 3. 2mg/ml<Z)2KLGAfei: 
tJ^6. 2mg/ml®-<F>^A^*^L^o y ;i/iJ^->^l±^ffi$ ti:&*^o :t„ 
[0 0 9 6] 
[|g^®^^] 

2js:^^®S LDHa^^-^|63^-rSJffimx.llffJ8Stt, L-y;i/:J?-X^3i:t?2 K 
[0097] 

[aa^j^ 0 y u - 7=- =^r ^ b ] 

@H^J##3 : p UC P 1 9 -HC®^>i^— FDNA®i/— ^^^>XMy^W"^ 
gg^j^^4 : pUCP 1 9 -HC(D>r>-b-- hDNA(Z)i/-i;^X>:^My^^V 



miiE# 2 000-30 3 709i 
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@B^J#-^5 : p UCP 1 9 -HC(Z)>r h D N ACD ^ X>:^fli:/^ >f 

@2^J##6 : p UCP 1 9 -HC®>f h DN A(DS/- ^^X^JT.M:^^-^'^ 

iH^J#-^7 : p UCP 1 9 -HC(D>f h DN ACDi/-iJ'ni>:^M:;^^^*v' 

gg^j§-^8 : pUCP 1 9 -HCCD^yV"- h DN A(Z)$/-^ai>:7.M::^^W'y' 

- i: bT#< ^<^tf-^ tifc^J-y ^ U':^^ Ko 

@B^J##9 : pUCP 1 9 -HC®>f b DN ACDS/-^'n:>:^M:^^^'7 

- t b TM < < S9:tt$ n^^r y 5? ^ l/':^^^ Ko 

ggj^jH-^l 0 : p UCP 1 9 -HC<D^ K DN A® S/- ^ a:^:^^^^^ 

V-h L/T®<'^<|gtf-Stlfc5ry :J5?tJ7 Kc 

ge^JHr^l 1 : pUCP 1 9 -HC®>f KDN ACD^z-^oi^xm:/^^ 

-T-i: bTlil<^<^tf$ti:^5ry :J5ii^ Ko 

@B^J#-^1 2 : p UCP 1 9 -HC®>f KDN A® i/- ^n:>xM:^^^ 

i: bT»< ^ <faf^$ tiit:^- y 5t Ko 
@H^J#-^13 : pUCP 1 9 -HC®^>-!f- hDNA®S/-^X>xM-:/^^ 

v-i: bT«<^<l3tfstifc5ry dr5ii5^ i/:^^ Ko 

®B3^J#-^14 : His-tagged SLDH J3<l;tJ^y D =E- ^ - S: =l - K^T S D N AgB^J?: 

Jt4i-rsfe«)©i2>x::^^^v-i:bT«K'<<|gff-$n:fe;ry i^^^K 

o 

@B3^J#-^1 5 : His-tagged SLDH i3<l:t)^^n=e-^- 5: 3- K-t-SDN AIB3^JS: 

Jt*i-r s ^ «?) ® T > ^ -fe > :^ -r V - b T« < ^ < ^ff S ti :^ y df 5? 1/ 
:r5^Ko 

@B^iJ##l 6 : SLDH»^^^(D3' #^I3-^^ > i^^Jgc® D N Ai2^JS:iti|§-r 

«) © -fe > >^ ^ >f L T «& < ^ < fg ft $ :^ y =J 5? U :r ^ K o 
SB^J##1 7 : SLDHae^<©3' #3-7'>f >^'M^gc® DN Ai^^J5:^tlPi-r 



mU<^ 2000-303709: 



11—22467 



o 

BH^y##l 8 : S LDHCDN5fc3§5T^ y^BB^L 

SE^J§# 1 9 : S L D H 13 yifUnO) 5 ' ±gSM^tC S s p I ^J^^&S: 

BB3?fI#-^2 0 : S LDHzi-5='>r >^BB^J® 5* ±?^M4g?tC S s p IM^BP^S: 
^A-rS^fe® PCR>''^>r v'- (T>5^i2>X) bT®<^<l8ff■Stl^:r 
[0 0 9 8] 

SEQUENCE LISTING 
<110> Fujisawa Pharnaceutical Co., Ltd. 

<120> Sorbitol' Dehydrogenase, Gene Coding Thereof- and UsewTHfereof 

<130> A-4029 

<160> 20 

<210> 1 

<211> 485 

<212> PRT 

<213> Gluconobacter oxydans 



<400> 1 

Met He Thr Arg Glu Thr Leu Lys Ser Leu Pro Ala Asn Val Gin Ala 

15 10 15 

Pro Pro Tyr Asp He Asp Gly He Lys Pro Gly lie Val His Phe Gly 

4 5 miE#2 0 0 0 - 3 0 3 7 0 9 2 
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20 25 30 

Val Gly Asn Phe Phe Arg Ala His Glu Ala Phe Tyr Val Glu Gin He 

35 40 45 

Leu Glu His Ala Pro Asp Trp Ala He Val Gly Val Gly Leu Thr Gly 

50 55 60 

Ser Asp Arg Ser Lys Lys Lys Ala Glu Glu Phe Lys Ala Gin Asp Cys 
65 70 75 80 

Leu Tyr Ser Leu Thr Glu Thr Ala Pro Ser Gly Lys Ser Thr Val Arg 

85 90 95 

Val Met Gly Ala Leu Arg Asp Tyr Leu Leu Ala Pro Ala Asp Pro Glu 

100 105 110 

Ala Val Leu Lys His Leu Val Asp Pro Ala lie Arg He Val Ser Met 

115 120 125 

Thr He Thr Glu Gly Gly Tyr Asn He Asn Glu Thr Thr Gly Ala Phe 

130 135 140 

Asp Leu Glu Asn Ala Ala Val Lys Ala Asp Leu Lys Asn Pro Glu Lys 
145 150 155 160 

Pro Ser Thr Val Phe Gly Tyr Val Val Glu Ala Leu Arg Arg Arg Trp 

165 170 175 

Asp Ala Gly Gly Lys Ala Phe Thr Val Met Ser Cys Asp Asn Leu Arg 

180 185 190 

His Asn Gly Asn Val Ala Arg Lys Ala Phe Leu Gly Tyr Ala Lys Ala 

195 200 205 

Arg Asp Pro Glu Leu Ala Lys Trp He Glu Glu Asn Ala Thr Phe Pro 

210 215 220 

Asn Gly Met Val Asp Arg He Thr Pro Thr Val Ser Ala Glu He Ala 
225 230 235 240 

Lys Lys Leu Asn Ala Ala Ser Gly Leu Asp Asp Asp Leu Pro Leu Val 
245 250 255 



4 6 ajlE^2 0 0 0 - 3 O 3 7 0 9 J 
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Ala Glu Asp Phe His Gin Trp Val Leu Glu Asp Gin Phe Ala Asp Gly 

260 265 270 

Arg Pro Pro Leu Glu Lys Ala Gly Val Gin Met Val Gly Asp Val Thr 

275 280 285 

Asp Trp Glu Tyr Val Lys He Arg Met Leu Asn Ala Gly His VaHMet 

290 295 300 

Leu Cys Phe Pro Gly He Leu Val Gly Tyr Glu Asn Val Asp Asp Ala 
305 310 315 320 

He Glu Asp Ser Glu Leu Leu Gly Asn Leu Lys Asn Tyr Leu Asn Lys 

325 330 335 

Asp Val He pro Thr Leu Lys Ala Pro Ser Gly Met Thr Leu Glu Gly 

340 345 350^ 

Tyr Arg Asp Ser VaK He Ser Arg Phe Ser Asn Lys=, Ala Met Ser Asp 

355 360 365 

Gin Thr Leu- Arg He Ala Ser Asp Gly Cys Ser Lys Val Gin Va4 Phe 

370 375 380^ 

Trp Thr Glu Thr Val Arg Arg Ala He Glu Asp Lys Arg Asp Leu Ser 
385 390 395 400 

Arg lie Ala Phe Gly He Ala Ser Tyr Leu Glu Met Leu Arg Gly Arg 

405 410 415 

Asp Glu Lys Gly Gly Thr Tyr Glu Ser Ser Glu Pro Thr Tyr Gly Asp 

420 425 430 

Ala Glu Trp Lys Leu Ala Lys Ala Asp Asp Phe Glu Ser Ser- Leu Lys - 

435 440 445 

Leu Pro Ala Phe Asp^Gly Trp Arg Asp Leu Asp Thr- Ser Glu Leu-Asp-^ 

450 455 460 

Gin Lys Val lie Val Leu Arg Lys He He Arg Glu Lys Gly Val Lys 
465 470 475 480 

Ala Ala He Pro Ala 

4 7 aili#*2 0 0 0- 3037095 
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485 



<210> 2 

<211> 4115 

<212> DNA 

<213> Gluconobacter oxydans 



<220> 

<221> CDS 

<222> (537).. (1994) 



<400> 2 



aa^cttgcat 


gcctgcaggt 


cgactctaga 


ggatccggtt 


ttggcagcgc 


tccctagatt 


60 


gatgcggcgt 


ctgttgaccg 


acatgatgct 


ggtggcacgt 


gccattgcga 


cggggcgtgc 


120 


gaccgggaac 


acaggcctgc 


tgcctttgta 


caaggggctg 


agtcatgcgc 


tgcgtgggct 


180 


ggcacatagt 


tgcgaagagc 


agttgcgcgc 


aaagcagaac 


cagcatgaac 


agcagtccga 


240 


agacgaggaa 


atcctcggcc 


tcctaccgcg 


attggaagag 


cagacccgtc 


ctgagatgcg 


300 


ttttgtgatg 


tccctgttcc 


gcgaggatct 


cgaacgggct 


gttggggtgc 


tcatgcgttc 


360 


tgatgcgagt 


gccgcaaaag 


gtctctgaac 


aggacgtccc 


gcggagggca 


gtcagaggtc 


420 


gaaatggctc 


ctgttgaaac 


cgtcattcgg 


tttttacgtt 


gtttcggggc 


tatgatggca 


480 


catgcccggc 


cttgtcggtc 


cccgtcagcg 


accggcccga 


aaccacggag 


aattcc atg 
Met 


539 



1 

att acg cgc gaa acc ctt aag tct ctt cct gcc aat gtc cag get ccc 587 
He Thr Arg Glu Thr Leu Lys Ser Leu Pro Ala Asn Val Gin Ala Pro 

5 10 15 

ccc tat gac ate gae ggg ate aag cet ggg ate gtg eat tte ggt gta 635 
Pr Tyr Asp He Asp Gly He Lys Pro Gly He Val His Phe Gly Val 
20 25 30 



4 8 
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ggt aac ttt ttt cga gcc cat gag gcg ttc tac gtc gag cag att ctt 683 
Gly Asn Phe Phe Arg Ala Bis Glu Ala Phe Tyr Val Glu Gin lie Leu 

35 40 45 

gaa cac get ccg gac tgg gcg att gtt ggt gtt ggc ctg acg ggc agt 731 
Glu His Ala Pro Asp Trp Ala lie Val Gly Val Gly Leu Thr Gly Ser 
50 55 60 65 

gac cgt tea aag aaa aaa gcc gag gaa ttc aag gcc cag gac tge ctg 779 
Asp Arg Ser Lys Lys Lys Ala Glu Glu Phe Lys Ala Gin Asp Cys Leu 

70 75 80 

tat tec ctg ace gag acg get ccg tee ggc aag age acg gtg cgc gtc 827 
Tyr Ser Leu Thr Glu Thr Ala Pro Ser Gly Lys Ser Thr Val Arg Val 

85 90 95 

atg ggc gcg ctg cgt gae tat ctg ctt gcc ccg gcc gat ccg gaa gee 875 
Met Gly Ala Leu Arg Asp Tyr Leu Leu Ala Pro Ala Asp. Pro Glu Ala 

100 105 110 

gtg ctg aag cat ctt gtt gat ccg gcc ate cgc ate gtt tec atg acg 923 
Val Leu Lys His Leu Val Asp Pro Ala He Arg He Val Ser Met Thr 

115 120 125 

ate acg gaa ggc ggc tac aac ate aac gag acg ace ggt gcg ttc gat 971 
He Thr Glu Gly Gly Tyr Asn He Asn Glu Thr Thr Gly Ala Phe Asp 
130 135 140 145 

ctg gag aat gcg gea gta aag gee gac etc aag aac ccg gaa aag ccg 1019 
Leu Glu Asn Ala Ala Val Lys Ala Asp Leu Lys Asn Pro Glu Lys Pro 

150 155 160 

tct ace gtt ttc ggt tac gtg gtc gag gcc ctg cgt egt cgt tgg. gat 1067 
Ser Thr Val Phe Gly Tyr Val Val Glu Ala Leu Arg Arg Arg Trp Asp 

165 170 175 

gcc ggt ggt aag gea ttt acg gtc atg tee tgt gat aac ctg egt cat 1115 
Ala Gly Gly Lys Ala Phe Thr Val Met Ser Cys Asp Asn Leu Arg His 



taU^ 2000-3037091 
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180 185 190 

aac ggc aat gtc gcc cgc aag gcc ttc etc ggc tat gcg aag gcg cgc 1163 
Asn Gly Asn Val Ala Arg Lys Ala Phe Leu Gly Tyr Ala Lys Ala Ala 

195 200 205 

gat ccg gag ttg gcg aag tgg att gag gaa aac gcg acc ttc ccg aac 1211 
Asp Pro Glu Leu Ala Lys Trp lie Glu Glu Asn Ala Thr Phe Pro Asn 
210 215 220 225 

gga atg gtt gat cgc ate acc ccg acc gtt teg gcg gaa ate gcc aag 1259 
Gly Met Val Asp Arg He Thr Pro Thr Val Ser Ala Glu He Ala Lys 

230 235 240 

aag etc aac gcg gee agt ggg ctg gat gae gac ctg ccg ctg gtg gcc 1307 
Lys Leu Asn Ala Ala Ser Gly Leu Asp Asp Asp Leu Pro Leu Val Ala 

245 250 255 

gag gat ttc cat cag tgg gtg ctg gaa gac cag ttt gcg gat ggc cgt 1355 
Glu Asp Phe His Gin Trp Val Leu Glu Asp Gin Phe Ala Asp Gly Arg 

260 265 270 

ccg ccg ett gaa aaa gcc ggc gtg cag atg gtc ggg gac gtg acg gae 1403 
Pro Pro Leu Glu Lys Ala Gly Val Gin Met Val Gly Asp Val Thr Asp 

275 280 285 

tgg gag tac gtc aag ate cga atg etc aat gca ggg cat gtc atg etc 1451 
Trp Glu Tyr Val Lys He Arg Met Leu Asn Ala Gly His Val Met Leu 
290 295 300 305 

tge ttc eca ggc att ctg gtc ggc tat gag aat gtg gat gac gcc att 1499 
Cys Phe Pro Gly He Leu Val Gly Tyr Glu Asn Val Asp Asp Ala lie 

310 315 320 

gaa gae age gaa etc ett ggc aat ctg aag aac tat etc aac aag gat 1547 
Glu Asp Ser Glu Leu Leu Gly Asn Leu Lys Asn Tyr Leu Asn Lys Asp 

325 330 335 

gtc ate ccg ace ctg aag gcg cet tea ggc atg acg etc gaa ggc tat 1595 



ffiffi4t 2000-303709: 
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Val He Pro Thr Leu Lys Ala Pr Ser Gly Met Thr Leu Glu Gly Tyr 

340 345 350 

egg gac age gtc ate age cgt ttc tec aac aag gcg atg teg gac cag 1643 
Arg Asp Ser Val He Ser Arg Phe Ser Asn Lys Ala Met Ser Asp Gin 

355 360 365 

aeg cte egg att get age gat ggc tgt tec aag gtt cag gtg ttc tgg 1691 
Thr Leu Arg He Ala Ser Asp Gly Cys Ser Lys Val Gin Val phe Trp 
370 375 380 385 

aeg gaa ace gtg cgt egg gcg ate gaa gac aag egg gac ctg tea cgt 1739 
Thr Glu Thr Val Arg Arg Ala lie Glu Asp Lys Arg Asp Leu Ser Arg 

390 395 400 

ata gcg ttc gga att gea tec tat cte gaa atg ctg cgt ggt cgc gac 1787 
He Ala Phe Gly He Ala Ser Tyr Leu Glu Met Leu Arg Gly Arg Asp 

405 410 415 

gag aag ggc ggg aeg tat gaa teg tec gag ccg act tat ggc gac gcc 1835 
Glu Lys Gly Gly Thr Tyr Glu Ser Ser Glu Pro Thr Tyr Gly Asp Ala 

420 425 430 

gaa tgg aag ttg gee aag gcg gac gac ttc gaa age tet ctg aag etc 1883 
Glu Trp Lys Leu Ala Lys Ala Asp Asp Phe Glu Ser Ser Leu Lys Leu 

435 440 445 

ecg gcg ttc gat ggg tgg cgc gat ctg gat aeg tec gaa ctg gat caa 1931 
Pro Ala Phe Asp Gly Trp Arg Asp Leu Asp Thr Ser Glu Leu Asp Gin 
450 455 460 465 

aag gtc ate gtg ctg egg aag ate ate cgc gaa aag ggc gta aaa gee 1979 
Lys Val He Val Leu Arg Lys He He Arg Glu Lys Gly Val Lys Ala 

470 475 480 

gee ate ccg gcc tga attcggcttt tagggtagcg actgaaacag aaaaccgcgc 2034 
Ala He Pro Ala 
485 



5 1 
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tctggaagga gcgcggtttt ttttatgctc agatctgtcc catcaggaca aggatcacga 2094 
cgaccacgat caggacaagt ccgctggagg gggagcccca tttcgaactg tacggccatg 2154 
acggcagcgc accgagatca ggattacaag aaggatcagt cccatggcac atctctcttg 2214 
ccggttgaga ctggtctgtg ttccgggtgt ctaaaaagtt tccgtagggg cgcgaaagat 2274 
caaagctgtc ggtcgcgctt aatccggtcc caagccgcat tgatgcgggc cacccggtcc 2334 
tgtgcgcgtt tgcgctctgt ctctgacata ggtttctggg ccagcacgtc cggatgatgt 2394 
tcgcggatca gggtgcgcca gcgcacgcgg atttctgtgt cagttgcgct gcgggtgatg 2454 
ccgagaatac gataggcatc cggctcgttt ccgctggcgg cgcgattgtt gccgctttcg 2514 
gcccggtccc atgctcctgg cggcaggcca aatgccccgt gaacgcgctg cagaaaatcg 2574 
atttccttcg ggtgaagctc gcggctgggg ccggcatcgg cacgggcgat acggaacagt 2634 
gccgtcatga ggttctcaag cggcgccgta ttatcggcat aggccttgcc catttcgcgg 2694 
gcatacatct cgaaatcgtc cgtccggtcg cgggcgcgat cgaacagcat gccgacttcc 2754 
ttggtgttat cgggggggaa ctggaagcag gtcttgaaag cgttgatttc gtgtcggttc 2814 
accggcccgt cgatcttcgc cagcttcgcg cacagggcaa caaggccgat ggcgtaaagc 2874 
tgatctcgtt tgcccagggc cgcagcaatc ttggcagcgc cgaaaaaggc cgcgctgttg 2934 
ggatcgggac ggccattcgc gggaaagcgc tcactccagc cgcccgttga gggcttgagt 2994 
agcgaaccgt tatcggcggc atgccccagc gctgcgccca tcagtgctcc gaaaggacca 3054 
ccaaccgcga agcccgcgac accaccgaac atcttgcccc agatagccat gtcatcaacc 3114 
tagcacgccc gctcacagcg gcaaatgaca gatcgcaggc taggtgtagg tgctgatgcg 3174 
ccaaccgccc gggcttgcgg tgtggtagaa gctaggagtt acgaacttat cgctgtctca 3234 
tgcttttgag gcgcaggttc ttctgttcgt ttcatgacgg atatttttat gcccaccttg 3294 
atccagactg ctacttcgat ccctttccgc tctgiatgacg aactgatgga tcttttgatc 3354 
aagcgtctgc caatgtggct gcagaaagtg ctgaactggt tgcgggaagc ggatcataaa 3414 
tgggttcgga ttccggcggg cgtgctgttc atgctgggcg gcgttctgtc catcctgcct 3474 
gttctgggtc tgtggatgct gccggtcggc gtgatgttgc ttgcgcagga tattccgttc 3534 
ttccgtcgcc ttcagggccg cctcttgcgc tggatcgaac gtcaacatcc ggattggctg 3594 
ggccttccgg cgaaaagcgg cagaagctaa ccgttcgtct ggacgtgttt ctgaagatgt 3654 
gtcagtgctg caacccgcag ggctgaagcc agtgggcgct ctggtggtcg cgcggcatcg 3714 
agagaagcca ccagagacgc aaagctctgc tggcggactg cggccatcgc gtccagtata 3774 



5 2 
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gcccagaact cgggttccag tgccacggac gtccggtgtc ctgacagaga caggctgcgt 3834 
ttgacgagat cactcattcc ggttgtttct caaggcgctt caaagcccat tgtgcggttt 3894 
cggaaacatc agggtccgga tcactcagca gctcccgcgc agaagatata agcgacggat 3954 
cggccgagtt gccgatcgcg atcaggacag ttacgtacga accggttgcg tccaatccgt 4014 
ttgaccggag agccagaaaa aaacgtccgg aatgtcgcat tatccagccg caccagttcg 4074 
tcgagttttg gtgcaatcag ctccgggcgg gcctgaagct t 4115 

<210> 3 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide* designed to act-as primert:for«?sequenc4ng insert 
DNA of PUCP19-HC. 

<400> 3 

gctgctgagt gatccg 16 

<210> 4 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for sequencing insert 
DNA of PUCP19-HC. 

<400> 4 



ailiE# 2000-3037095 
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gactgctact tcgatcc 17 
<210> 5 
<211> 16 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide designed to act as primer for sequencing insert 
DNA of PUCP19-HC. 

<400> 5 

cctacaccta gcctgc 16 



<210> 6 

<211> 16 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide designed to act as primer for sequencing insert 
DNA of PUCP19-HC. 

<400> 6 

cagtgccgtc atgagg 16 

<210> 7 

<211> 16 

<212> DNA 

<213> Artificial Sequence 



5 4 
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<220> 

<223> Oligonucleotide designed to act as primer for sequencing insert 
DNA of PUCP19-HC. 

<400> 7 

tcctgatctc ggtgcg 16 

<210> 8 

<211> 16 

<212> DNA 

<213> Artificial Sequence > 



<220> 

<223> Oligonucleotide designed to act as primer for. sequencing insert 
DNA of PUCP19-HC. 

<400> 8 

gatgcttcag cacggc 16 

<210> 9 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucle tide designed to act as primer for sequencing insert 
DNA of PUCP19-HC. 



mUm2 0 0 0 
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<400> 9 

gacgatcacg gaaggc 16 

<210> 10 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for sequencing insert 
DNA of PUCP19-BC. 

<400> 10 

ggttacgtgg tcgacg 16 

<210> 11 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for sequencing insert 
DNA of pUCP19-HC. 

<400> 11 

ctatacctga caggtcc 17 

<210> 12 
<211> 16 



2000-303709J 



#5p 11-224679 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for sequencing insert 
DNA of pUCP19-Ha 

<400> 12 

gcgcgatctg gatacg 16 



<210> 13 

<211> 16 

<212> DNAv 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for sequencing insert 
DNA of PUCP19-HC. 



<400> 13 

cgaggatctc gaacgg 16 

<210> 14 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sense primer f r amplifying 

5 7 miE#.2 000-3037095 
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DNA sequence encoding His-tagged SLDH and promoter. 
<400> 14 

cggattgcta gcgatggc 18 

<210> 15 

<211> 47 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as antisense primer for 

amplifying DNA sequence encoding His-tagged SLDH and promoter. 

<400> 15 

atcgaggatc ctcaatgatg atgatgatga tgggccggga tggcggc 47 

<210> 16 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sense primer for amplifying 
DNA sequence of 3' non-coding region of SLDH gene. 

<400> 16 

atcgaggatc cattcggctt ttagggtagc 30 



miiE# 2000-3037095 
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<210> 17 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as antisense primer for 

amplifying DNA sequence of 3' non-coding region of SLDH gene. 

<400> 17 

tagctgagct catgggacag atctgagc 28 

<210> 18 

<211> 10 

<212> PRT 

<213> Gluconobacter oxydans 
<220> 

<223> N-teraiinal amino acid sequence of SLDH. 

<400> 18 

Met He Thr Arg Glu Thr Leu Lys Ser Leu 
1 5 10 

<210> 19 

<211> 33 

<212> DNA 

<213> Artificial Sequence 



5 9. 



ffi$6i|iv2 0 0 0 



11—224679 



<220> 

<223> Oligonucleotide designed to act as PGR primer (sense) for 

introducing Ssp I restriction site into 5' upstream region of 
SLDH coding sequence. 

<400> 19 

taggaatatt tctcatgatt acgcgcgaaa ccc 33 

<210> 20 

<211> 16 

<212> DNA 

<213> Artificial Sequence 

Oligonucleotide designed to act as PGR primer (antisense) for 
introducing Ssp 1 restriction site into 5' upstream region of 
SLDH coding sequence. 

<400> 20 

gatgcttcag cacggc 16 

^^>?.^FpUCP19-B7SX2fe«fctJJpUCPl 9 -HC©DNA>r> 
-»?— Mt)^lCpUCP 1 9 -HC®DNA>f haS4^ 

[03] 



<220> 
<223> 



2000-303709: 



1 1 — 224 679 
y^>^^KpUCP19 - S LDHfDMe^^S^r^-rST^^). 
m^^^^-P SDH-tufBl-Eco-d 2 V (Dm^^^m^^-tM'V 
[E5] 

^3^'<^^--pBBR (Km) - SDH • S N D H ST*^ 

So 

^3^'<^'^f-pBBR (Tc) - SDH • S N D H ©it^^^H 

^3^^157 ^ p UC P 1 9^ S D H - s N DH<Dm^'f-^m^m^m^^^. 



6 1 
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II] 



mm 



CH2OH 

H-C-OH 
HQ-C-H 
H-G-OH 
I^-C-OH 
CH2OH 

D-V;Hfl — 



COOR 
I 

c=o 

HO-C-H 

H-C-OH 
HO-C-*[ 



CH2OH 



[5] 



[1] 



SLDH 



[4] 
ROH 



CH2OH 

c=o 

HO-C-H 

H-C-OH 
HO-C-H 
CH2OH 



[2] 



SDH 



CHO 
I 

c=o 

HO-C-H 

H-C-OH 
HO-C^ 
CH2OH 



(1 



COOH 
I 

c=o 

HO-C-« 

H-C-OH 
HO-C-« 
CH2OH 

2-^KL-^P>il 



[3] 



SNDH 



COOR 
HO-C 
HO-C-*[ 

H-C-OH 
HO-C-H 
CH2OH 



[6] 



o=c 

HO-C 
HO-C 
H-C- 
HO-C-H 
CH2OH 



1 
J 



m$E# 2000-3037095 
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[02] 




CM 
X 
CO 

I 

a! 
o 



o 



mm^Z O00-303709J 



11—224679 



[03] 




Aat II 



ffi$E# 2000-3037092 



1 1-22467 



CS4] 

EcoRI 1 




£coRi 3658 



4 



£fiiiE#2 000-303709 



#3p 1 1 — 224679 




ajiEiRF 2000-303709J 



1 1—22467 

[06] 




6 



mfE# 2000-303709 




1 1—224679 



[07] 

Kpnl 8203 Sacl 8209 




7 



mSE^ 2000-303709^ 



#5p 11-224679 



[jS?^#^] D-y;i/tf Kn^f^-if (s LDH) ^n-F-T-Sjl 



1 



miiE# 2000-303709 



#5p 1 1 — 224679 



m m A m m ^ 



C0000052 4 5] 
1 . ^M^B B 1 9 9 0 # 8 ^ 1 7 H 



1 



mfE# 2000-303709J 



r 

4 




